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ABSTRACT
The purpose o f  t h i s  s tudy  was t o  examine t r a i n i n g  and d e t r a i n i n g
e f f e c t s  on s e l e c t e d  p h y s i o l o g i c a l  measures o f  f i t n e s s  in  a d u l t  Black
women. P re ,  p o s t  and d e t r a i n i n g  p o s t  measurements were made on body
w e ig h t ,  h e a r t  r a t e ,  blood p r e s s u r e ,  sum o f  s k i n f o l d s  ( t r i c e p s ,
*
s u p r a i l i u m  and t h i g h ) ,  and p r e d i c t e d  max V02 . The s tu d y  was 
conducted  in f o u r  s t a g e s :  two t r a i n i n g  s t a g e s  and two d e t r a i n i n g .  
T ra in in g  was e i t h e r  by w a lk in g / jo g g in g  o r  a e r o b i c  danc ing 3 t im es  per  
week o ver  11 t o  12 weeks a t  70-75% o f  a g e - a d j u s t e d  max HR. One 
d e t r a i n i n g  p e r io d  was f o r  10 weeks,  a second p e r io d  f o r  15 weeks. 
Data were ana lyzed  by f a c t o r i a l  ANOVA. P r e d i c t e d  max V02 was 
s i g n i f i c a n t l y  i n c r e a s e d  a f t e r  t r a i n i n g  and was e i t h e r  m a in ta ined  or  
reduced back to  p r e t r a i n i n g  l e v e l s  th rough  d e t r a i n i n g .  S k in fo ld  
t h i c k n e s s e s  were s i g n i f i c a n t l y  reduced fo l l o w in g  t r a i n i n g ,  and a f t e r  
d e t r a i n i n g  e i t h e r  s t a b i l i z e d  o r  r e t u r n e d  t o  p r e t r a i n i n g  l e v e l s .  Body 
w e ig h t ,  h e a r t  r a t e ,  and s y s t o l i c  and d i a s t o l i c  blood p r e s s u r e  
underwent a lmos t  no changes from t r a i n i n g  th rough  t h e  d e t r a i n i n g  
p e r io d .
v
CHAPTER I 
I n t ro d u c t io n
The emphasis on f i t n e s s  dur ing  th e  p a s t  15 y e a r s  has brought  
an e x t r a o r d i n a r y  re su rgence  o f  p u b l i c  i n t e r e s t  and p a r t i c i p a t i o n  
in  v a r ious  types  o f  e x e r c i s e  programs des igned  to  enhance phys ica l  
f i t n e s s  and to  m a in ta in  h e a l th  (Bruce ,  1984; Surgeon G e n e ra l ' s  
Report on H e a l th ,  1979).  Today,  a d u l t  f i t n e s s  programs a r e  being 
o f f e r e d  a t  c o l l e g e s / u n i v e r s i t i e s ,  YM/YWCAs, h o s p i t a l /m e d ic a l  
c e n t e r s ,  i n d u s t r i a l  and b u s in es s  complexes,  and r e c r e a t i o n a l  and 
f i t n e s s  c e n t e r s  (Reid & Thomson, 1985),  w i th  the  m a jo r i t y  o f  the 
p a r t i c i p a n t s  over  30 y e a r s  o f  age (average age i s  40 y e a r s )  (Santa 
Maria & Dotson,  1977). Much o f  th e  impetus f o r  th e s e  programs has 
come from th e  American College o f  Spor ts  Medicine (ACSM) ( P o s i t i o n  
S ta tem en t ,  ACSM, 1978). At th e  c o l l e g e / u n i v e r s i t y  s e t t i n g  the  
programs focus p r im a r i l y  on t h e  e v a l u a t i o n  o f  f u n c t i o n a l  c a p a c i t y ,  
p rov id ing  a b a s i s  f o r  e x e r c i s e  p r e s c r i p t i o n  and subsequen t  
e v a l u a t i o n  o f  c a r d i o v a s c u l a r  response  t o  a e ro b ic  t r a i n i n g .  
Secondary c o n s i d e r a t i o n s  f o r  a d u l t  f i t n e s s  programs o f t e n  inc lude  
a t t e n t i o n  t o  body composit ion and e s t a b l i s h i n g  a h e a l t h  and 
f i t n e s s  p r o f i l e .  Obesi ty  s tands  as one o f  t h i s  n a t i o n ' s  most 
s e r io u s  h e a l t h  problems.  The p reva lence  o f  o b e s i t y  among women in 
th e  United S t a t e s  appears  to  be r e l a t e d  t o  r a c e ,  e d u ca t io n a l  l eve l  
and income s t a t u s ;  t h e r e  a r e  more obese Black women r e g a r d l e s s  o f  
income and e d u ca t io n a l  s t a t u s  (Brown, 1982).
A v a r i e t y  o f  a c t i v i t i e s  has been shown t o  e l i c i t  a
1
s i g n i f i c a n t  improvement in  a e ro b i c  f i t n e s s .  These a r e  g e n e r a l l y  
known as m ode ra te -  to  h ig h -en e rg y  e x p e n d i tu r e  a c t i v i t i e s ,  e . g . ,  
r u n n in g ,  swimming, f a s t  w a lk ing ,  c y c l i n g ,  a e r o b i c  dance and rope 
sk ip p in g  ( P o l l o c k ,  Wilmore & Fox, 1984).  Most o f  t h e  r e s e a r c h  
r e g a rd in g  t h e  e f f e c t s  o f  t r a i n i n g  on c a r d i o v a s c u l a r  h e a l t h  and 
f i t n e s s  has emerged from s t u d i e s  conducted  on men (Mathew & Fox, 
1976; P o l lock  e t  a l . ,  1984). A l i m i t e d  number o f  s t u d i e s  about  
female  s u b j e c t s  has r e p o r t e d  s i g n i f i c a n t  improvements in 
c a r d i o v a s c u l a r  f i t n e s s  and body composi t ion  w i th  a e r o b i c  t r a i n i n g  
(Cunningham & H i l l ,  1975; D r inkw ate r ,  1973; Kearney,  S t u l l ,  Ewing 
& S t r e i n ,  1976; Smith and S t r a n s k y ,  1976; Vaccaro & C l i n t o n ,  1981; 
and Yeager & Bryn te son ,  1970).  Many o f  t h e s e  s t u d i e s  have focused  
on young h e a l th y  female  a t h l e t e s  and c o l l e g e  fe m a le s .
R e l a t i v e l y  l i t t l e  r e s e a r c h  has been d i r e c t e d  toward th e  a d u l t  
woman in  t h e  middle y e a r s ,  and t h e r e  i s  l i t t l e  documenta t ion on 
t r a i n i n g  and d e t r a i n i n g  e f f e c t s  in  normal ly  s e d e n ta r y  a d u l t  female 
p o p u la t io n s  (Cunningham & H i l l ,  1975; Smith & S t r a n s k y ,  1976).  
With th e  i n c r e a s i n g  p o p u l a r i t y  o f  f i t n e s s  programs f o r  o l d e r  women 
and w i th  more o p p o r t u n i t i e s  f o r  midd le -aged  women to  p a r t i c i p a t e  
in  t h e s e  a c t i v i t i e s ,  a d d i t i o n a l  r e s e a r c h  i s  needed r e g a rd in g  how 
t h e y  respond p h y s i o l o g i c a l l y  to  t r a i n i n g  programs and how qu ick  
and how pronounced i s  d e t r a i n i n g  upon c e s s a t i o n  o f  a t r a i n i n g  
program. A lso ,  r e s e a r c h  i s  needed on th e  e f f e c t s  o f  a e r o b i c  
t r a i n i n g  on body composi t ion  in  t h e  s e d e n ta ry  m idd le -aged  woman.
Many re s e a r c h  r e p o r t s  concerning the  h e a l t h  o f  women subsume 
the  b lack  female w i th in  such amorphous c a t e g o r i e s  as " a l l  o t h e r " ,  
"nonwhite" ,  o r  " a l l  o t h e r  f e m a le s " ,  t h e re b y  undermining the  
s i g n i f i c a n c e  o f  sex and r ace  as they  a f f e c t  h e a l th  {Jackson,  
1982). Black women have a much h ig h e r  p ro p o r t i o n  o f  body f a t  than 
Caucasian women (Gil lum, 1982). T h e re fo re ,  da ta  ga the red  f o r  one 
popu la t ion  may n o t  be a p p l i c a b l e  t o  an o th e r  p o p u la t io n .  Whenever 
r e s u l t s  a r e  r e p o r t e d  about  a g iven p o p u la t i o n ,  they  cannot  be 
g e n e ra l i z e d  and e x t r a p o l a t e d  to  o t h e r  pop u la t io n  groups w i thou t  
a d j u s t i n g  f o r  d i f f e r e n c e s  in  l i f e  h a b i t s ,  d i e t s ,  psychosocia l  
backgrounds and o t h e r  p e r t i n e n t  f a c t o r s  ( Jackson ,  1982). Black 
female da ta  should  be s p e c i f i c  t o  Black fem ales .  More r e s e a r c h  i s  
needed in  every  a s p e c t  o f  the  changing h e a l t h  needs and f i t n e s s  
p r o f i l e s  f o r  a l l  women, young,  middle-aged  and o ld .  This  s tudy  
w i l l  examine t r a i n i n g  and d e t r a i n i n g  e f f e c t s  on s e l e c t e d  
measures o f  f i t n e s s  in a d u l t  Black women.
Review o f  th e  Re la ted  L i t e r a t u r e  
The l i t e r a t u r e  was d iv ided  i n t o  t h r e e  s e c t i o n s :  (1) s t u d i e s
concern ing phys ica l  performance and fu n c t i o n a l  a e ro b ic  c a p a c i t y  o f  
women; (2) s t u d i e s  r e l a t e d  t o  body com pos i t ion ;  and (3) s t u d i e s  
r e l a t e d  t o  d e t r a i n i n g  e f f e c t s  o f  women.
Physical  Performance and Functional  Aerobic Capacity
Physical  performance r e l a t e s  t o  o n e ' s  f u n c t io n a l
e f f e c t i v e n e s s  o r  f i t n e s s ,  and in a very  broad sense phys ica l
performance i s  de te rm ined  by c a p a c i t y  f o r  energy  o u t p u t ,  
neuromuscular  f u n c t i o n  and p sy ch o lo g ic a l  f a c t o r s  (Ast rand  and 
Rodahl , 1977). P h y s io lo g i c  and per formance  measures g e n e r a l l y  
improve r a p i d l y  d u r ing  ch i ldhood  and reach  a maximum between th e  
l a t e  t e e n s  and 25 y e a r s  o f  age .  Func t iona l  c a p a c i t y  then  d e c l i n e s  
w i th  a g e ,  and maximum work c a p a c i t y  and p h y s ic a l  performance 
d e c re a s e  in  midd le -aged  a d u l t s  (A st rand  & Rodahl ,  1977; McArdle, 
Katch F. & Katch V .,  1981).
Func t iona l  a e r o b i c  c a p a c i t y  i s  d e f in e d  as t h e  maximal oxygen 
consumption (max V02) t h a t  can be a t t a i n e d  d u r in g  dynamic e x e r c i s e  
(Bruce ,  1984).  I t  d e f i n e s  t h e  f u n c t i o n a l  l i m i t s  o f  th e  
c a r d i o v a s c u l a r  system and i t  can be measured o b j e c t i v e l y  o r  can be 
r e a s o n a b ly  e s t i m a t e d  by submaximal t e s t i n g .  Aerob ic  c a p a c i t y  
v a r i e s  w i th  body w e i g h t ,  age and t r a i n i n g  (Ast rand  & Rodahl ,  1977; 
Po l lock  e t  a l . ,  1984).  S ince  fo rm e r ly  t r a i n e d  persons  can ,  in  
most c a s e s ,  i n c r e a s e  t h e  maximal oxygen up take  n o t  more than  10 to  
203S, i t  i s  e v i d e n t  t h a t  h e r e d i t y  i s  t h e  most im p o r ta n t  f a c t o r  
d e te rm in ing  th e  i n d i v i d u a l ' s  max V02 (A st rand  and Rodahl ,  1977).  
I t  w i l l  i n e v i t a b l y  vary  f o r  d i f f e r e n t  groups  and d i f f e r e n t  
p o p u l a t i o n s .  The maximal a e r o b i c  c a p a c i t y  does no t  revea l  w he ther  
an i n d i v id u a l  has been p h y s i c a l l y  a c t i v e  in  t h e  p r ece d in g  y e a r .
As i n d i v i d u a l s  grow o l d e r ,  t h e y  u s u a l l y  become l e s s  p h y s i c a l l y  
a c t i v e .  T h e r e f o r e ,  p a r t  o f  t h e  d e c r e a s e  in  maximal oxygen up take 
and per formance i s  an e f f e c t  o f  i n a c t i v i t y .  In g e n e r a l ,  a e r o b i c
c a p a c i t y  can be improved a t  a l l  ages  ( P o l lo c k ,  1973; P o l lock  e t  
a l . ,  1984).
R e l a t i v e l y  l i t t l e  i s  known o f  t h e  m idd le -aged  f e m a l e ' s
re sponse  to  p h y s ic a l  c o n d i t i o n i n g  programs (Cunningham & H i l l ,
1975; D r inkw ate r ,  1973; Hanson & Nedde, 1974).  Overweight
m idd le -aged  women g e n e r a l l y  e x h i b i t  low l e v e l s  o f  h a b i tu a l
p h y s ica l  a c t i v i t y  ( P r o f a n t ,  Nelson,  Kusami, H of fe r  & Bruce ,  1972).
Of t h e  144 h e a l t h y  midd le -aged  women t h a t  P r o f a n t  t e s t e d ,  u s ing  a
m u l t i s t a g e  t r e a d m i l l  p r o t o c o l ,  younger  women who were n o t
overw eigh t  and who were h a b i t u a l l y  a c t i v e  had g r e a t e r  c a p a c i t i e s
than  d id  t h e  ove rw e igh t  and s e d e n ta r y  women. D ura t ion  o f  e x e r c i s e
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was h ig h l y  c o r r e l a t e d  w i th  max V02 and maximal h e a r t  r a t e
d ec re ase d  w i th  age .  Maximal h e a r t  r a t e s  were i d e n t i c a l  f o r  a c t i v e
■
and s e d e n ta r y  women. Average t e s t  d u r a t i o n  and mean max V02 o f  
a c t i v e  40-49 y e a r  o ld  women were h i g h e r  than  f o r  th e  s e d e n ta r y  
30-39 y e a r  o ld  women; a c t i v e  50-59 y e a r  o ld  women had v a lues  
s i m i l a r  to  s e d e n ta r y  40-49 y e a r  o ld  women. This  dem onst ra ted  t h a t  
e x e r c i s e  has a p r o t e c t i v e  e f f e c t  o f  app rox im ate ly  one decade in  
a c t i v e  women.
Upton, Hagan, Rosen tswieg,  Gettman and Duncan (1984) compared 
th e  p h y s io lo g i c a l  p r o f i l e s  o f  42 midd le -aged  women m ara thoners  (X 
age = 38 .2  y e a r s ) ,  9 young female m ara thoners  (X" = 25 .2  y e a r s ) ,  10 
m idd le -aged  female  10-K ru n n e r s  (X = 33 .1  y e a r s )  and 37 m idd le -  
aged s e d e n ta r y  women (38 .1  y e a r s ) .  Compared t o  th e  r u n n e r s ,  th e  
m idd le -aged  s e d e n ta ry  women had s i g n i f i c a n t l y  h ig h e r  r e s t i n g  h e a r t
r a t e s ,  s i g n i f i c a n t l y  lower t r e a d m i l l  performance t i m e s ,  lower max 
V02 and possessed  a s i g n i f i c a n t l y  g r e a t e r  pe rcen tage  o f  body f a t .  
These f i n d i n g s  were comparable t o  th o s e  r e p o r te d  by P r o f a n t ,  e t  al 
(1972) and D r inkwate r ,  Horvath and Wells  (1975).  The l a t t e r  group 
f a i l e d  to  f i n d  a d e c l in e  in  maximal a e ro b i c  c a p a c i t y  in  t h e  20-49 
age r ange ,  but  d id  no te  a s u b s t a n t i a l  d e c l i n e  a f t e r  age 50. These 
i n v e s t i g a t i o n s  sugges ted  t h a t  f o r  t h e  20-49 age r ange ,  h a b i tu a l  
l e v e l s  of  a c t i v i t y ,  r a t h e r  than  age p e r  s e ,  de te rmined l e v e l s  of  
a e ro b ic  c a p a c i t y .
Kilbom (1971) prov ided  da ta  on th e  e f f e c t s  o f  s h o r t - t e r m  
t r a i n i n g  o f  Swedish females  ac ross  a wide range o f  ages .  The 
women were d iv id e d  i n t o  t h r e e  age groups :  19 to  31,  34 t o  48 and 
51 to  64 y e a r s .  For 7 weeks they  t r a i n e d  on a b i c y c l e  ergometer  
a t  70% o f  the  max V02 , a l t e r n a t i n g  3 minu tes o f . work w i th  2 
minutes o f  r e s t  f o r  a p e r io d  o f  30 m inu tes .  As th e  e f f e c t  o f  
t r a i n i n g  was noted in  a dec re as in g  h e a r t  r a t e ,  t h e  i n t e n s i t y  of  
work was in c re a s e d  to  keep th e  t r a i n i n g  h e a r t  r a t e  c o n s t a n t .  A 
second group o f  16 women worked a t  50% o f  max V02 , e i t h e r  on a 
b ic y c le  ergomete r  o r  by walking in a park  a t  a predetermined  
speed .  A comparison o f  re sponses  to  th e  same submaximal workloads 
be fo re  and a f t e r  t r a i n i n g  r evea led  s i g n i f i c a n t l y  lower h e a r t  r a t e  
fo l low ing  t r a i n i n g  f o r  a l l  groups exce p t  one,  th e  w a lke rs .  
In c re a s e s  in  max V02 fo l low ing  t r a i n i n g  were s i g n i f i c a n t  f o r  a l l  
age groups .  These i n c r e a s e s  in max V02 were i n v e r s e l y  r e l a t e d  to  
age and were g r e a t e r  f o r  women who had lower a e ro b i c  c a p a c i t i e s
p r i o r  to  t r a i n i n g  and f o r  t h o s e  who t r a i n e d  a t  70% max V02 . 
There were l a r g e  i n t e r - i n d i v i d u a l  d i f f e r e n c e s  which were 
independen t  o f  ag e ,  i n i t i a l  c a p a c i t y ,  o r  t r a i n i n g  i n t e n s i t y .  For 
example,  s e v e ra l  o f  t h e  o l d e s t  s u b j e c t s  d id  n o t  respond to  the  
t r a i n i n g  program, y e t  t h e  o l d e s t  woman in c r e a s e d  h e r  a e r o b i c  
c a p a c i t y  by 15%. Kilbom (1971) h ypo the s ized  t h a t  t h e s e  in d i v id u a l  
v a r i a t i o n s  in  r e a c t i o n  to  t r a i n i n g  may be due t o  ch i ldhood  
p a t t e r n s  o f  a c t i v i t y ,  th e  i n d i v i d u a l ' s  s t a t e  o f  t r a i n i n g  a t  the  
s t a r t  o f  t h e  s t u d y ,  o r  t h e  degree  o f  p h y s i o l o g i c a l  ag ing .
S ince  th e  work o f  I .  Ast rand  (1960) ,  n o t  a g r e a t  deal  has been 
added t o  th e  knowledge o f  how aging  a f f e c t s  an a d u l t  woman's 
r e sponse  to  e x e r c i s e .  A s t r a n d ' s  44 s u b j e c t s ,  p r i m a r i l y  housewives 
who were r e g u l a r  p a r t i c i p a n t s  in  o rg an iz ed  c a l i s t h e n i c s ,  were 
d iv id e d  i n t o  age groups  and t e s t e d  on a b i c y c l e  e rgom eter  a t  
i n c r e a s i n g  submaximal loa ds  u n t i l  e x h a u s t io n  was r eached .  With 
each s u c c e s s iv e  decade ,  t h e r e  was a d e c re a s e  in a l l  p h y s io lo g i c a l  
v a r i a b l e s ,  exce p t  v e n t i l a t o r y  e f f i c i e n c y ,  a t  t h e  maximal l e v e l .  
Not a l l  d i f f e r e n c e s  between s u c c e s s i v e  decades  were s i g n i f i c a n t ,  
b u t  t h e  t r e n d  a c r o s s  age was c o n s i s t e n t l y  downward. However, 
A st rand  (1960) was very c a r e f u l  t o  p o i n t  o u t  t h a t  t h e r e  was a 
l a r g e  v a r i a b i l i t y  w i th i n  each age group and t h a t  some women in th e  
o l d e s t  group had a max V02 h ig h e r  than  some in  t h e  20-29 group.  
She s p e c i f i c a l l y  warns t h a t  one must be c a r e fu l  in drawing 
c o n c lu s io n s  from average  v a lu es  and t h a t  " . . .  when s e l e c t i n g  
i n d i v i d u a l s  f o r  c e r t a i n  j o b s ,  o r  v i c e  v e r s a ,  i t  i s  c e r t a i n l y
very im p o r tan t  t o  t e s t  t h e  c a p a c i t y  o f  t h e  i n d i v i d u a l "  (A s t rand ,  
1960,  p.  8 1 ) .  At submaximal w ork loads ,  women o f  a l l  ages  had 
a pprox im ate ly  t h e  same v a lu e s  f o r  s t e a d y  s t a t e  V02 (1 /m in ) ,  h e a r t  
r a t e ,  v e n t i l a t o r y  e f f i c i e n c y ,  and blood l a c t a t e s .  However, a l l  o f  
t h e s e  v a lu es  r e p r e s e n t e d  h i g h e r  p e r c e n ta g e s  o f  t h e  maximal 
c a p a c i t i e s  o f  t h e  o l d e r  women (A s t rand ,  1960).
S tu d ie s  o f  m idd le -aged  men have shown t h a t  t h e  t y p i c a l  
a g e - r e l a t e d  d e c re a s e  in  a e r o b i c  c a p a c i t y  and p h y s ica l  performance 
can be p a r t i a l l y  f o r e s t a l l e d  by r e g u l a r  p h y s ic a l  a c t i v i t y  
(Po l lock  e t  a l . ,  1984; T za n k o f f ,  Robinson,  Pyke & Brawn, 1972; and 
Wilmore, Royce, G i r a n d o la ,  Katch ,  F. & Katch V . ,  1970).  P o l lo c k ,  
Cureton & G ren inger  (1969) dem onst ra ted  t h a t  8 t o  20 weeks o f  
c o n d i t i o n i n g  can s i g n i f i c a n t l y  improve a e r o b i c  power and 2-mi le  
running performance  o f  m idd le -aged  men. P o l l o c k ,  Demoneck, 
M i l l e r ,  Kendr ick ,  Linnourd (1975) r e p o r t e d  t h a t  38 s e d e n ta ry  
middle -aged  men s i g n i f i c a n t l y  improved c a r d i o v a s c u l a r  f u n c t i o n  and 
body composi t ion  w i th  e i t h e r  w a lk in g ,  r u n n in g ,  o r  b i c y c l e  t r a i n i n g  
regimens f o r  20 weeks o f  t r a i n i n g  f o r  30 m i n u te s ,  t h r e e  t imes  a 
week a t  85 t o  90% o f  maximal h e a r t  r a t e .  Improvement was 
independen t  o f  mode o f  t r a i n i n g .
Most o f  th e  d a t a  conce rn ing  th e  a g e - r e l a t e d  d e c l i n e  in 
p hys ica l  performance  and work c a p a c i t y  a r e  c r o s s - s e c t i o n a l .  There 
i s  c o n s i d e r a b l e  ev idence  t h a t  c r o s s - s e c t i o n a l  s t u d i e s  
u n d e re s t im a te  t h e  a c tu a l  decrement in  a e r o b i c  c a p a c i t i e s  and 
p h y s ica l  per formance  ( H a r r i s ,  1970; Hodgson and B u s k i rk ,  1977).
This  low e s t i m a t i o n  may be r e p r e s e n t e d  in  o l d e r  samples (M isner ,
1978).  On t h e  o t h e r  hand,  s t u d i e s  t h a t  ana lyze  peak t r a c k - a n d -  
f i e l d  performance  w i th  age perhaps  o v e r e s t i m a t e  decrements .  
N a t u r a l l y  w e l l - c o n d i t i o n e d  p a r t i c i p a n t s  a r e  seen  a t  a l l  a g e s ,  bu t  
t h e r e  a r e  fewer  o l d e r  p a r t i c i p a n t s ,  and soc ioeconomic  f a c t o r s  may 
e l i m i n a t e  c e r t a i n  i n d i v i d u a l s  {Misner,  1978).
The most s t r i k i n g  and c o n s i s t e n t l y  r e p o r t e d  e f f e c t  o f  
t r a i n i n g  on t h e  p h y s io l o g i c a l  re sponse  t o  submaximal e x e r c i s e  has 
been a d e c re a s e  in  h e a r t  r a t e  a t  a s t a n d a r d  work lo a d  (A s t rand  and 
Rodahl ,  1977; McArdle e t  a l . ,  1981; P echar ,  McArdle, Katch,  Magel 
& D e lusa ,  J r . ,  1974).  F l i n t ,  Dr inkwate r  and Horvath (1974) 
r e p o r t e d  an 8% drop in  h e a r t  r a t e  f o r  seven f e m a le s ,  ages 23-49 ,  
a f t e r  a 6-week program o f  phys ica l  t r a i n i n g  by walking on a 
t r e a d m i l l  f o r  30 m i n u te s ,  t h r e e  t imes  a week a t  a c o n s t a n t  speed 
(90m/min).  The t r a i n i n g  h e a r t  r a t e  was m a in ta in e d  a t  75% t o  80% 
o f  HR max by a d j u s t i n g  t h e  g rade  o f  t h e  t r e a d m i l l .  The 8% drop in 
h e a r t  r a t e  no ted  f o r  th e  women in  t h i s  s tu d y  compared c l o s e l y  w ith  
a 9% d e c r e a s e  r e p o r t e d  by Kilbom (1971) .  G e n e r a l ly ,  p h y s ica l  
a c t i v i t y  lowers  t h e  r e s t i n g  h e a r t  r a t e ,  and working performance i s  
in c r e a s e d  a t  a g iven h e a r t  r a t e  (M a s i ro n i ,  1978).
Body Composit ion
S k in fo ld  t h i c k n e s s e s  have been used e x t e n s i v e l y  as a measure 
o f  o b e s i t y  and have shown good c o r r e l a t i o n  w i th  body f a t  in  
midd le -aged  women (Nappa, Anderson,  Bengs ton ,  Bruce & I s a k s s o n ,
1979). S k in fo ld  t h i c k n e s s e s  vary  c o n s i d e r a b l y  between d i f f e r e n t
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l o c a t i o n s  on a g iven  i n d i v id u a l  and a l s o  vary  w i th  age (Cronk & 
Roche, 1982; Novak, 1972; S i e r v o g e l ,  Roche & Himes, 1979).  For 
f e m a le s ,  t h e r e  i s  g r e a t e r  v a r i a b i l i t y  w i th in  i n d i v i d u a l s  in  
average  s k i n f o l d s  th a n  among i n d i v i d u a l s  (Himes, Roche & 
S i e r v o g e l ,  1979).  From a 1971-73 N ational  C en te r  f o r  H ealth  
Survey ,  r a c i a l  d i f f e r e n c e s  i n d i c a t e  t h e  need f o r  s e p a r a t e  s e t s  o f  
r e f e r e n c e  c h a r t s  f o r  Blacks and Whites (Nationa l  Cen ter  f o r  Hea lth 
S t a t i s t i c s ,  1973).
A f t e r  t h e  developmental  y e a r s ,  body w e igh t  and f a t  as  a 
p e rce n tag e  o f  body w e igh t  i n c r e a s e  w i th  age ( B o r t z ,  I I ,  1982; 
J e f f a y ,  1982; Novak, 1972; P a r i z k o v a ,  1963).  Persons  become l e s s  
a c t i v e  a f t e r  18-22 y e a r s  o f  a g e ,  and they  s low ly  begin t o  add 
w e ig h t .  With ag e ,  women in  t h e i r  f o u r t h  and f i f t h  decades o f  l i f e  
average  29% to  35% f a t  (P o l lo c k  e t  a l . ,  1975; Young, B lond in ,  
Tennsuan & F o ry e r ,  1963).
Weight ga in  o ve r  t ime and pandemic o b e s i t y  a r e  p a r t i c u l a r l y  
n o t i c e a b l e  in  b la ck  women in  t h e  Uni ted  S t a t e s  (Gil lum, 1982).  
Khoury, M orr ison ,  M e l l i e s  and Glueck (1983) r e p o r t e d  w e igh t  
i n c r e a s e s  a f t e r  18 y e a r s  o f  age in  30 t o  55 y e a r  o ld  Whites and 
Blacks ;  Black women had g r e a t e r  w e igh t  ga in  than  Black men and 
n e a r l y  tw ic e  t h e  w e igh t  ga in  o f  White women. These ave rage  
changes in  w e igh t  ga in  do no t  n e c e s s a r i l y  mean th e  t r e n d  shou ld  be 
i n t e r p r e t e d  as be ing  "normal" (McArdle e t  a l . ,  1981). I f  one 
could  m a in ta in  h i s / h e r  body w e igh t  and f a t  r a t i o  from e a r l y  
a d u l th o o d ,  most o b e s i t y  would be e l i m i n a t e d  in  l a t e r  l i f e  (Mayer,
1968).  I t  appea rs  t h a t  a d u l t - o n s e t  o b e s i t y  i s  s t r o n g l y  r e l a t e d  to  
a c t i v i t y  p a t t e r n s  and n o t  j u s t  o v e r e a t i n g  (A st rand  and Rodahl ,  
1977; P o l loc k  & Jackson ,  1977).  Evidence in  t h e  l i t e r a t u r e  
s u g g e s t s  t h a t  t h i s  type  o f  f a t  development does n o t  have to  occur  
( B o r t z ,  I I ,  1982; P o l lo c k ,  1973; P o l loc k  e t  a l . ,  1974; Wilmore e t  
a l . ,  1970).
The g r e a t e s t  i n t e r e s t  today  in  t h e  a p p l i c a t i o n  o f  body 
com pos i t ion  r e s e a r c h  i s  t h e  d e l i n e a t i o n  o f  e x e r c i s e - r e l a t e d  
b e n e f i t s  t o  be ga ined  by t h e  m idd le -age  p o p u la t i o n  (H ol land ,
1980).  The r e s e a r c h  summarized by th e  p o s i t i o n  s t a t e m e n t  o f  t h e  
American Co l lege  o f  Spo r ts  Medicine (1978) s u p p o r t s  t h e  n o t ion  
t h a t  a e r o b i c  t r a i n i n g  in  a d u l t s  g e n e r a l l y  reduces  t o t a l  body 
w e igh t  and a b s o l u t e  f a t ,  w h i l e  lean  body w e igh t  remains abou t  t h e  
same o r  i n c r e a s e s  s l i g h t l y .  These f i n d i n g s  have s p e c i a l  meaning 
t o  p h y s ic a l  e d u c a to r s  and f i t n e s s  l e a d e r s  in vo lved  in  d i r e c t i n g  
e x e r c i s e  programs,  because o f  t h e  im p o r ta n t  r o l e  t h a t  e x e r c i s e  can 
p la y  in  e f f e c t i v e  w eight  c o n t r o l  (McArdle e t  a l . ,  1981).
The s i g n i f i c a n c e  o f  body com posi t ion  m o d i f i c a t i o n  th rough 
v a r io u s  modes o f  e x e r c i s e  i s  a p p a r e n t l y  well  e s t a b l i s h e d .  When 
th e  r e l a t i v e  t r a i n i n g  e f f e c t s  o f  w a lk in g ,  r u n n in g ,  o r  b i c y c l i n g  on 
body composi t ion  a r e  e v a l u a t e d ,  each mode o f  e x e r c i s e  i s  found t o  
reduce  s i g n i f i c a n t l y  body w e i g h t ,  body f a t ,  s k i n f o l d  t h i c k n e s s e s ,  
and g i r t h s .  A ls o ,  each t r a i n i n g  mode i s  e q u a l l y  e f f e c t i v e  in 
a l t e r i n g  body com posi t ion  (McArdle e t  a l . ,  1981) .  Johnson,  
M as t ropao lo ,  and Wharton (1972) r e p o r t e d  t h a t  th e  sum o f  f o u r
s k i n f o l d  t h i c k n e s s e s  were s u b s t a n t i a l l y  reduced from an i n i t i a l  
v a lu e  o f  24.9% t o  22.8% in  32 c o l l e g e  women who p a r t i c i p a t e d  in  a
10-week c y c l e  e rgom eter  t r a i n i n g  program 30 minu te s  per  day ,  5 
days p e r  week. Body weigh t  was unchanged.  Lewis e t  a l . (1976) 
had 23 obese women (mean age 44) p a r t i c i p a t e  in  a 17-week j o g g i n g /  
walking program tw ice  a week. A d d i t i o n a l  a c t i v i t i e s  such as 
w a lk ing ,  swimming and t e n n i s  were supplemented on an in d i v id u a l  
b a s i s .  A mean r e l a t i v e  body f a t  r e d u c t io n  o f  5% was a c h i e v e d ,  and 
r e s t i n g  h e a r t  r a t e s  were s i g n i f i c a n t l y  lowered a t  t h e  t ime o f  th e  
r e - e v a l u a t i o n .
Var ious  s t u d i e s  have i n v e s t i g a t e d  t h e  impact  o f  e x e r c i s e  
p r o to c o l s  upon t h e  body com posi t ion  and performance o f  obese 
s u b j e c t s .  Buskirk  and T a y lo r  (1957) i n v e s t i g a t e d  th e  a e r o b i c  
e f f i c i e n c y  o f  f a t  and normal c o l l e g e  males .  Gross d i f f e r e n c e s  
were observed  in maximum oxygen consumption between th e  two 
g ro u p s ,  bu t  t h e  d i f f e r e n c e s  were n e g l i g i b l e  when c o r r e c t e d  f o r  f a t  
w e ig h t .  Th is  a g r e e s  w ith  th e  assumpt ion o f  Katch,  McArdle, Czula 
and Pechar  (1973) t h a t  p e r c e n t  body f a t  i s  n e g a t i v e l y  r e l a t e d  t o  
a e r o b i c  endurance performance  in  c o l l e g e  women. Wilmore e t  a l .  
(1970) s u g g e s te d  t h a t  r e l a t i v e  f a t  i s  a s i g n i f i c a n t  v a r i a b l e  in  
any per formance which in v o lv e s  t h e  maximum a b i l i t y  t o  move t o t a l  
body mass.
The d u r a t i o n  o f  e x e r c i s e  has an e f f e c t  on f a t  l o s s  w i th  
t r a i n i n g .  M i l e s i s ,  P o l lo c k ,  Baker ,  Ayers ,  Ward and Linnourd (1976) 
de te rm ined  th e  e f f e c t s  o f  15,  30 ,  and 45 minu tes  o f  w a lk ing /
running performed t h r e e  days/week a t  approxim ate ly  85% t o  90% o f  
maximum h e a r t  r a t e  (HR) on maximum performance and 
c a r d i o r e s p i r a t o r y  f i t n e s s  v a r i a b l e s  and body composit ion  f o r  t h r e e  
groups o f  men. The c o n t ro l  group showed no s i g n i f i c a n t  change 
over  th e  20-week t r a i n i n g  p e r io d .  Compared to  th e  c o n t ro l  group,  
a l l  t h r e e  groups made s i g n i f i c a n t  r e d u c t io n s  in  r e s t i n g  HR, t o t a l  
s k i n f o l d  f a t ,  % f a t ,  and w a i s t  g i r t h ,  and in c re as ed  in  max V02 . 
Body weigh t  was a l s o  s i g n i f i c a n t l y  lowered with  e x e r c i s e  except  
f o r  th e  10-min group,  whose weight  remained s t a t i c .  The 45-min 
group l o s t  a g r e a t e r  pe rcen tage  o f  body f a t  than  e i t h e r  t h e  30- or  
15-min e x e r c i s e  groups .
Many s t u d i e s  have shown t h a t  p h y s i c a l l y  a c t i v e  i n d i v i d u a l s  
have l e s s  body f a t  than  se d e n ta ry  ones .  Persons who con t inue  to  
be p h y s i c a l l y  a c t i v e  th roughou t  l i f e  o r  become invo lved  in  ae ro b ic  
e x e r c i s e  programs m ain ta in  o r  lo s e  body weight  and can expec t  to  
l o s e  f a t  (McArdle e t  a l . ,  1981; Po llock  & Jackson ,  1977). S tud ie s  
have shown t h a t  p a r t i c i p a t i o n  in v igorous  phys ica l  a c t i v i t i e s  
a f t e r  age 35 can r e t a r d  t h e  "average"  i n c r e a s e s  in  body f a t  in 
both sexes  (McArdle e t  a l . ,  1981).  With r e s p e c t  t o  body 
composit ion a l t e r a t i o n s  w i th  e x e r c i s e ,  t h e r e  do appear  t o  be 
s l i g h t  d ec re a se s  in  t o t a l  body w e ig h t ,  i n c r e a s e s  in  le an  body 
w e ig h t ,  and d ec re ase s  in  f a t  w e igh t .  The magnitude o f  th e s e  
changes w i l l  vary  d i r e c t l y  with  th e  i n t e n s i t y  and d u ra t i o n  o f  the  
a c t i v i t y  o r  with  th e  t o t a l  d a i l y  c a l o r i c  e x p e n d i tu r e .  Exerc ise  
does appea r  t o  be a major f a c t o r  in  both th e  p re v e n t io n  and the
14
t r e a tm e n t  o f  o b e s i t y  (Brownell ,  1982; P o l lo c k ,  Wilmore & Fox,
1981).
D e t ra in ing
I f  s u b j e c t s  who have become co n d i t io n ed  t o  a e ro b i c  forms o f  
e x e r c i s e  s top  t r a i n i n g ,  most o f  th e  b e n e f i t s  o f  t r a i n i n g  may be 
l o s t  w i th in  10 weeks to  3 months (Brynteson & S in n in g ,  1973; 
Drinkwater  & Horvath,  1972; F r in g e r  & S t u l l ,  1974; Lamb, 1984; 
Michael ,  Ever t  & J e f f e r s ,  1972).  Values o f  max V02 , h e a r t  r a t e  
response to  submaximal e x e r c i s e ,  h e a r t  r a t e  recovery  a f t e r  
e x e r c i s e ,  and r e s t i n g  h e a r t  r a t e s  u s u a l l y  r e v e r t  to  p r e t r a i n i n g  
l e v e l s  f a s t e r  than  th e  t o t a l  c a p a c i t y  f o r  submaximal work (Lamb, 
1984).  A 50% r e d u c t io n  in improvement o f  a e ro b i c  c a p a c i t y  has 
been shown in j u s t  4 t o  12 weeks o f  d e t r a i n i n g  ( F r in g e r  & S t u l l ,  
1974).  This da ta  shows t h a t  the  l o s s  o f  a e ro b i c  c a p a c i t y  i s  r a p id  
b u t  q u i t e  v a r i a b l e  in  r a t e  among in d i v i d u a l s  a f t e r  c e s s a t i o n  o f  
t r a i n i n g .  F ac to rs  such as l eve l  o f  f i t n e s s ,  age ,  and leng th  of  
t ime in  t r a i n i n g  add to  t h i s  v a r i a b i l i t y  (P o l lock  e t  a l . ,  1984).
Michael ,  Ever t  and J e f f e r s  (1972) t e s t e d  10 g i r l s  from a high 
school t r a c k  team dur ing  th e  1 s t ,  3 r d ,  5 t h ,  7 t h ,  and 23rd weeks o f  
p o s t t r a i n i n g ,  us ing a 2-minute s t e p  t e s t  and a t r e a d m i l l  run.  The 
h e a r t  r a t e  response  t o  the  l i g h t e r  work e f f o r t s  o f  t h e  2% and 4% 
grade runs changed with  d e t r a i n i n g ,  and so d id  th e  recovery  h e a r t  
r a t e  from th e  s t e p  t e s t ,  which a l s o  was a l i g h t  e x e r c i s e .  The 
g r e a t e s t  changes t h a t  occur red  fo l lowed  7 weeks o f  d e t r a i n i n g .  
The p e r io d  o f  t ime between weeks 7 and 23 o ccu r red  in  th e  summer;
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i t  may be p o s s i b l e  t h a t  th e  a c t i v i t i e s  in t h e  summer r e s u l t e d  in 
th e  l e v e l i n g  o f f  o f  d e t r a i n i n g  e f f e c t s .  The s tudy  d id  not  
a s c e r t a i n  th e  amount o f  e x e r c i s e  under taken  dur ing  d e t r a i n i n g  
excep t  t h a t  s i x  g i r l s  p layed s o f t b a l l .
Dr inkwater  and Horvath (1972) t e s t e d  seven female t r a c k  
a t h l e t e s ,  ages 15 to  17, f o r  maximum a e ro b ic  c a p a c i t y  during  the  
f i n a l  month o f  t h e  t r a c k  season ,  and aga in  3 months a f t e r  
c e s s a t i o n  o f  formal t r a i n i n g .  Maximal v a lues  f o r  oxygen 
consumption decreased  s i g n i f i c a n t l y  (47 .8  ml*kg*min t o  40 .4  ml*kg* 
min).  There were no d i f f e r e n c e s  in  e i t h e r  t r a i n e d  o r  d e t r a i n e d  
s y s t o l i c  o r  d i a s t o l i c  blood p r e s s u r e .  Weight inc re a sed  
s i g n i f i c a n t l y  <-05) from 50.8 kg to  52.2  kg. The p h y s io lo g i c a l  
c o s t  o f  submaximal walking was s i g n i f i c a n t l y  h ig h e r  in th e  
d e t r a i n e d  s t a t e .  They concluded t h a t  3 months w i thou t  formal 
t r a i n i n g  s e s s i o n s  had reduced th e  c a r d i o r e s p i r a t o r y  f i t n e s s  of  
t h e s e  young t r a c k  a t h l e t e s  t o  t h e  l e v e l s  found in  n o n a t h l e t i c  
g i r l s  o f  th e  same age.
Following a 10-week twice-weekly  i n t e r m i t t e n t  work t a s k  on a
b ic y c le  e rgom e te r ,  F r in g e r  and S t u l l  (1974) had 44 c o l l e g e  women
(17-28 y e a r s )  randomly as s ig n ed  to  5-  o r  10-week d e t r a i n i n g
p e r i o d s .  D e t ra in in g  caused decrements in  c a r d i o v a s c u l a r  f i t n e s s
g a i n s .  When averaged a c ro s s  both t h e  5-week and 10-week
d e t r a i n i n g  p e r i o d s ,  t h e r e  was a s i g n i f i c a n t  i n c r e a s e  in  r e s t i n g  HR
of  4 .4  bpm from th e  p o s t t e s t  to  t h e  r e t e n t i o n  t e s t .  By th e  end o f
■
t he  10 weeks o f  d e t r a i n i n g ,  th e  ga ins  in max V02 had d i sappea red
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com ple te ly  (from 42.5  ml-kg*min to  35.6 ml-kg-min).  A f te r  5 weeks
o f  d e t r a i n i n g ,  t h e  s u b j e c t s  had r e t a i n e d  32% o f  th e  t r a i n i n g
gained  in  max V02 dur ing  t r a i n i n g .  No a l t e r a t i o n s  occurred  in
g ross  body w e igh t .  Other s t u d i e s  such as Cunningham & H i l l  (1975)
and Drinkwater  & Horvath (1972) te nd  to  suppor t  th e  f i n d i n g s  of
*
s i g n i f i c a n t  d e c r e a se s  in  max V02 as a r e s u l t  o f  d e t r a i n i n g .
Summary o f  L i t e r a t u r e  Review 
In g e n e r a l ,  a e ro b ic  c a p a c i t y  can be improved a t  a l l  a g e s ,  and 
fu n c t i o n a l  a e r o b i c  c a p a c i t y  v a r i e s  w ith  ag e ,  body w e ig h t ,  and 
t r a i n i n g  (Astrand & Rodahl ,  1977; Lamb, 1984; Po l lock  e t  a l . ,  
1984).  R e l a t i v e l y  l i t t l e  i s  known about  th e  midd le-aged  f e m a le ' s  
response to  phys ica l  c o n d i t i o n i n g  programs.  Research sugges t s  
t h a t  f o r  women (ages 2 0 -4 9 ) ,  h a b i tu a l  l e v e l s  of  phys ica l  a c t i v i t y  
determine  ae ro b ic  c a p a c i t y  more than  age p e r  se (A s t rand ,  1960; 
Drinkwater  e t  a l . ,  1975; Kilbom, 1971; P ro fon t  e t  a l . ,  1972; Upton 
e t  a l . ,  1984).
Women in  t h e i r  f o u r t h  and f i f t h  decades of  l i f e  average 29% 
to  35% f a t  (Po l lock  e t  a l . ,  1975; Young e t  a l . ,  1963).  Black
women have n e a r l y  tw ice t h e  weight  gain o f  White women in  th e
35-55 y e a r  o ld s  (Khoury e t  a l . ,  1983).  Body composi t ion  r e s ea rch  
i n d i c a t e s  t h a t  e x e r c i s e  t r a i n i n g  does produce s i g n i f i c a n t
decrements in  % body f a t  (Johnson e t  a l . ,  1972; Lewis e t  a l . ,
1976; Moody e t  a l . ,  1971; Pollock  e t  a l . ,  1984).
A red u c t io n  in  a e r o b i c  c a p a c i t y  has been shown in  j u s t  4 to  
12 weeks of  d e t r a i n i n g  (Brynteson & S in n in g ,  1973; Dr inkwater  &
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A r e d u c t io n  in a e r o b i c  c a p a c i t y  has been shown in  j u s t  4 t o  
12 weeks o f  d e t r a i n i n g  (Bryn teson & S in n in g ,  1973; Dr inkwate r  & 
Horvath ,  1972; F r i n g e r  & S t u l l ,  1974; M ichae l ,  E ve r t  & J e f f e r s ,  
1972). Level o f  f i t n e s s ,  l e n g th  o f  t ime in  t r a i n i n g  and age a re  
im por tan t  f a c t o r s  t h a t  w i l l  i n f l u e n c e  how q u ic k ly  t h e  l o s s  o f  
a e r o b i c  c a p a c i t y  o c c u r s .
S ta tem en t  o f  t h e  Problem
The primary  purpose o f  t h i s  s tudy  was t o  examine t r a i n i n g  and 
d e t r a i n i n g  e f f e c t s  on s e l e c t e d  p h y s i o l o g i c a l  measures o f  f i t n e s s  
in  a d u l t  b lack  women. S p e c i f i c a l l y ,  t h e  s tu d y  i n v e s t i g a t e d
changes in  a e r o b i c  c a p a c i t y ,  sum o f  s k i n f o l d s ,  h e a r t  r a t e  and 
blood p r e s s u r e  o f  t h e s e  women d u r ing  programs o f  t r a i n i n g  and 
d e t r a i n i n g .
O p e ra t io n a l  D e f i n i t i o n s
1. Func t iona l  a e r o b i c  c a p a c i t y  -  was d e f in e d  as maximum
a e r o b i c  c a p a c i t y  (max V02 ) ,  p r e d i c t e d  from A s t r a n d ' s
nomogram.
2. Sum o f  s k i n f o l d  -  was d e f in e d  as t h e  sum o f  t h e  t r i c e p s ,  
s u p r a i l i u m  and th i g h  s k i n f o l d  t h i c k n e s s  measurements.  
D e t r a in in g  -  r e f e r r e d  t o  t h e  t ime between th e  end o f  th e
11-week and t h e  12-week t r a i n i n g  programs and th e  
fo l low -up  (15 weeks l a t e r  in  exper iment two; 10 weeks 
l a t e r  in  exper im en t  f o u r ) .
Research Hypotheses
The r e s e a r c h  hypotheses  were:
1. The e x e r c i s e  t r a i n i n g  programs would r e s u l t  in  a 
s i g n i f i c a n t  i n c r e a s e  in  f u n c t i o n a l  a e r o b i c  c a p a c i t y .
2.  To ta l  body weigh t  would remain app rox im ate ly  t h e  same 
th ro u g h o u t  t h e  t r a i n i n g .
3.  T r a i n in g  would r e s u l t  in  r e d u c t i o n  in  t h e  sum of  
s k i n f o l d s .
4 .  T ra i n in g  would r e s u l t  in  a d e c r e a s e  in  r e s t i n g  h e a r t  
r a t e .
5. B e n e f i t s  acc rued  d u r ing  t r a i n i n g  would be l o s t  dur ing  
th e  p e r io d s  o f  d e t r a i n i n g .
L i m i t a t i o n s  o f  t h e  Study
The s tudy  was l i m i t e d  t o  Black f e m a le s ,  ages  25-60 ,  from th e  
genera l  p o p u la t i o n  in and around L a f a y e t t e ,  L o u i s i a n a .  
P a r t i c i p a n t s  were r e c r u i t e d  by announcements in  t h e  newspaper.  
There i s  always t h e  p o t e n t i a l  f o r  sampl ing  b i a s  in  a s tu d y  using' 
v o l u n t e e r s ,  because  t h e  women who v o lu n t e e r e d  may be more 
p h y s i c a l l y  a c t i v e  and may e x e r c i s e  more than  t h e  gene ra l  
p o p u l a t i o n ,  and th e y  may have a more p o s i t i v e  a t t i t u d e  toward 
f i t n e s s  and e x e r c i s e .  T h e r e f o r e ,  t h e s e  women may r e p r e s e n t  a more 
h e a l t h - c o n s c i o u s  s u b p o p u la t io n  than  th e  ge n e ra l  p o p u l a t i o n .  A 
f u r t h e r  l i m i t a t i o n  may be t h e  f requency  o f  e x e r c i s e  each week. 
T ra i n in g  t h r e e  t im es  p e r  week may n o t  be as  e f f e c t i v e  as  t r a i n i n g  
every  day.
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S u b je c t s  were i n s t r u c t e d  to  r e f r a i n  from a l l  v igorous  
a c t i v i t y  p r i o r  t o  being t e s t e d  and were adv ised  not  t o  e a t ,  d r ink  
a l c o h o l i c  beve ra ges ,  o r  t o  smoke f o r  a t  l e a s t  4 hours p r i o r  to  
t e s t i n g .  However, t h i s  could not  be c o n t r o l l e d  dur ing  th e  course  
o f  t h i s  s tu d y .  Motiva t ion  and f a t i g u e  were v a r i a b l e s  which were 
im poss ib le  t o  t o t a l l y  c o n t ro l  and p o s s i b ly  had some e f f e c t  on the  
amount o f  e f f o r t  expended dur ing  th e  programs o f  t r a i n i n g .
S i g n i f i c a n c e  o f  th e  Study
To d a t e ,  t h i s  i n v e s t i g a t o r  found no exper imenta l  s t u d i e s  
invo lv ing  on ly  Black a d u l t  women w i th  r eg a rd  t o  a e ro b ic  t r a i n i n g  
and e x e r c i s e  and body composi t ion .  In g e n e r a l ,  r e s e a r c h  about  
a d u l t  women has involved  Caucas ians .  For example,  in th e  study  by 
P ro fan t  e t  al  (1973) in which th e  responses  o f  144 h e a l th y  
middle-aged women o f  v a r i a b l e  ag e ,  w e ig h t ,  and h a b i tu a l  a c t i v i t y  
t o  maximal e x e r c i s e  were measured ,  only  one Black was inc luded .  
Gibbons e t  a l . (1983) examined a s s o c i a t i o n s  between phys ica l  
f i t n e s s  and r i s k  f a c t o r s  f o r  co ronary  h e a r t  d i s e a s e  (CHD) in  more 
than  3900 h e a l th y  women, ages 18-65.  More than  99% o f  th e  women 
were White.  Data a r e  ex t remely  l i m i t e d  about  Black female 
s u b j e c t s .  This s tudy  was no t  under taken  t o  compare Black women 
with  White women per  s e .  Black women were chosen because o f  t h e i r  
recognized  g r e a t e r  amount o f  f a t  and presumably t h e i r  low le ve l  of  
p hys ica l  c o n d i t i o n .  Hence, race  was c o n t r o l l e d  r a t h e r  than  
s tu d i e d  as a v a r i a b l e .
Data s p e c i f i c a l l y  concerned with  changes produced by r e g u l a r
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phys ica l  e x e r c i s e  in  middle-aged women a r e  u n a v a i l a b l e  (Gibbons e t  
a l . ,  1983).  L i t t l e  r e s e a r c h  a t t e n t i o n  has been devoted t o  
r e a l i s t i c  phys ica l  e x p e c t a t i o n s  o f  midd le-aged  women and th e  
e f f e c t s  o f  t r a i n i n g  on c a r d i o v a s c u l a r  f i t n e s s .  Limited da ta  a re  
a v a i l a b l e  comparing th e  v a r io u s  modes o f  t r a i n i n g  on middle-aged  
women. More in fo rm at ion  i s  needed concern ing  the  r e l a t i o n s h i p  
between phys ica l  a c t i v i t y  and o b e s i t y .  Research i s  s o r e l y  needed 
t o  q u a n t i f y  t r a i n i n g  modes and to  p o i n t  o u t  th e  r e l a t i v e  va lue  of  
t h e s e  a c t i v i t i e s  in  producing c a r d i o v a s c u l a r  f i t n e s s  changes .  
Moreover, few i n v e s t i g a t i o n s  have been pub l i she d  which have been 
concerned with  th e  r e t e n t i o n  o f  enhanced l e v e l s  o f  a e ro b i c  f i t n e s s  
f o r  a d u l t  women fo l low ing  s p e c i f i c  t r a i n i n g  programs (Drinkwate r ,  
1973; Dr inkwater  e t  a l . ,  1975; Smith & S t r a n s k y ,  1976).  An 
im por tan t  c o n s i d e r a t i o n  would seem t o  be the  long- te rm  e f f e c t s  o f  
a t r a i n i n g  program with  persons  who a r e  b a s i c a l l y  s e d e n ta ry .  Once 
a g a i n ,  t h i s  was a primary  reason  f o r  s e l e c t i n g  Black middle-aged 
women.
Research f in d i n g s  i n d i c a t e  t h a t  s e d en ta ry  a d u l t s  te nd  t o  be 
o l d e r ,  l e s s  w e l l -e d u c a te d  and l e s s  a f f l u e n t  than  those  who a re  
p h y s i c a l l y  a c t i v e  (Morgan, 1977).  The phys ica l  ed u ca to r s  a t  the  
u n i v e r s i t y  l e v e l ,  th rough  program o p p o r t u n i t i e s  and r e s e a r c h ,  must 
c o n s t a n t l y  seek new ways t o  he lp  improve the  q u a l i t y  o f  l i f e  f o r  
a l l  peop le .  S c i e n t i f i c  i n v e s t i g a t i o n  i s  the  most d e s i r e d  means o f  
e v a l u a t i n g  v a r io u s  t r a i n i n g  programs'  e f f e c t i v e n e s s  when 
i d e n t i f y i n g  v a r io u s  p o p u la t io n s  t o  modify c o r o n a r y - r i s k  p r o f i l e s .
Today many s t u d e n t s  r e t u r n i n g  t o  th e  u n i v e r s i t y  a r e  mature 
a d u l t  women (Dib ,  1978).  Many a r e  in  a d u l t  f i t n e s s  c l a s s e s .  This 
p rov ides  a new and expanding a r e a  o f  p r o f e s s i o n a l  s e r v i c e  and 
p ro v id es  a meaningful  l i n k  between t h e  p r a c t i t i o n e r s  o f  phys ica l  
e d u c a t io n  and medic ine  (San ta  Maria & Dotson,  1977).  F o s t e r  
(1980) s t a t e s  t h a t  th e  p h y s ic a l  e d u c a t o r  o f t e n  becomes th e  
r e s i d e n t  e x p e r t  by d e f a u l t  because  t h e  p o t e n t i a l  e x e r c i s e r ,  b e fo re  
s t a r t i n g  an e x e r c i s e  program,  may no t  have been sc reen ed  by a 
p h y s i c i a n .  Curr icu lum o f f e r i n g s  must  expand t h e i r  concep ts  of  
e d u c a t io n a l  purpose .  A dd i t iona l  knowledge about  a d u l t  women i s  
c r u c i a l  f o r  a c c u r a t e  a s se s sm en ts  o f  t h e  e x e r c i s e r ' s  t r a i n i n g  
p r e s c r i p t i o n  program and c o r o n a r y - r i s k  p r o f i l e .  Hartung (1980) 
s t a t e s  t h a t  programs o f  w e igh t  r e d u c t io n  and e x e r c i s e  may be key 
f a c t o r s  in  f u t u r e  a t t e m p t s  to  modify CHD r i s k .  I f  t h i s  i s  t r u e ,  
then  t h i s  s tudy  w i l l  be s i g n i f i c a n t .
CHAPTER II  
Methods 
S u b jec t s
Black a d u l t  women, rang ing  in  ages from 25 t o  55 y e a r s ,  
v o lu n t e e r e d  to  s e rv e  as s u b j e c t s .  All were from th e  genera l  
po p u la t io n  in  o r  n ea r  L a f a y e t t e ,  L o u i s i a n a .  They r e p r e s e n t e d  a 
wide range  o f  body ty p e s  and w e ig h t s ,  a l though  no e f f o r t  was made 
t o  s e l e c t  them on t h i s  b a s i s .  These s u b j e c t s  were h e a v i e r  (above 
70 kg) than  th e  s e d e n ta ry  women r e p o r t e d  in p re v io u s  s t u d i e s  
(average  59 kg) ( P r o f a n t  e t  a l . ,  1972; Jackson e t  a l . ,  1980; and 
Drinkwater  e t  a l . ,  1975).  Normal blood p r e s s u r e ,  a w i l l i n g n e s s  to  
p a r t i c i p a t e ,  and p r e s e n t a t i o n  o f  t h e  r e s u l t s  o f  a c u r r e n t  medical  
exam inat ion  were t h e  only  c r i t e r i a  o t h e r  than  r a c e .
Study o n e . Seventeen  s u b j e c t s ,  mean age 37 .9  y r s .  (SD ± 7 .5 )  
and mean w eigh t  71.6 kg (SD ± 14 .3)  comple ted t h i s  phase.  
Five  h y p e r t e n s i v e s  were sc reened  o u t  and 12 o t h e r s  dropped 
o u t .
Study two. Nine s u b j e c t s  completed a l l  p a r t s  o f  t h i s  
exp e r im en t ,  and t h r e e  h y p e r t e n s i v e s  were r e j e c t e d .  The mean 
age was 39 .0  y r s .  (SD ± 7 .5 )  and th e  mean w e igh t  was 73 .9  kg 
(SD ± 1 3 . 4 ) .
Study t h r e e . T h i r t y - s i x  s u b j e c t s  f i n i s h e d  t h i s  p a r t  o f  t h e  
ex p e r im en t ;  22 dropped o u t ,  and 3 were s c r e e n e d  o u t  on t h e  
b a s i s  o f  h y p e r t e n s i o n .  The mean age was 3 9 .0  y r s .  (SD ± 7 . 5 )  
and t h e  mean w e igh t  was 74 .4  kg (SD ± 1 5 . 8 ) .
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Study f o u r . T h i r t y  s u b j e c t s  comple ted t e s t i n g  and 6 were 
unab le  t o  s chedu le  t h e  d e t r a i n i n g  p o s t t e s t .  The mean age was 
39 .0  y r s .  (SD + 7 . 5 )  and t h e  mean w e igh t  was 74 .1  kg (SD ± 
1 6 . 3 ) .
In s t rum en ts  
Monark B ic yc le  Ergometer ,  Model 850
The Monark B icyc le  Ergomete r ,  Model 850 ,  was used f o r  the  
p r e d i c t e d  max V02 t e s t  d u r in g  th e  b i c y c l e  work bou t .  The 
in s t ru m e n t  p ro v id es  an e x a c t  measurement o f  t h e  per formed e x t e r n a l  
work,  and t h e r e f o r e  a graded  and measurab le  load  can be a p p l i e d  to- 
th e  s u b j e c t .  The b rak ing  power (kp) s e t  by ad ju s tm e n t  o f  b e l t  
t e n s i o n ,  m u l t i p l i e d  by d i s t a n c e  p e d a l l e d  (m),  g iv e s  t h e  amount o f  
work in  k i lopond mete rs  (kpm). Work i s  s t a r t e d  w i th  a s l a c k  brake  
b e l t .  T h e r e a f t e r  th e  b e l t  shou ld  be s t r e t c h e d  w i th  t h e  a i d  o f  th e  
handwheel u n t i l  t h e  r e q u i r e d  work load  i s  o b t a in e d  (1 kp = 300 
kpm/min, 2 kp = 600 kpm/min, and so on ,  p rov ided  t h a t  t h e  
p e d a l l i n g  f requency  i s  50 t u r n s  p e r  m inu te .  ( P e r - O l a f  A s t r an d ,  
Work T e s t s  w ith  t h e  b i c y c l e  e r g o m e te r , Monark-Cresent  AB, Sweden). 
Nomogram f o r  t h e  p r e d i c t i o n  o f  maximal 0 ,  up take
A nomogram developed  by A st rand  (1960) was used f o r  th e  
p r e d i c t i o n  o f  maximal 0 2 up take  from submaximal p u l s e  r a t e s  (120 
to  170) .  The i n c r e a s e  in  HR w i th  i n c r e a s i n g  workload (and oxygen 
up take)  i s  l i n e a r  w i th i n  a wide range and in vo lved  use o f  a 
c o r r e c t i o n  f a c t o r  f o r  age .  G e n e ra l ly  s p e a k in g ,  t h e  nomogram 
r e p r e s e n t s  an e x t r a p o l a t i o n  t o  a maximal p u l s e  r a t e  t y p i c a l  f o r
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t h e  s u b j e c t ' s  age (A s t ran d ,  1960).
Burdick EK-5A E l e c t r o c a r d io g r a p h
The Burdick EK-5 s i n g l e  channel  E l e c t r o c a r d io g r a p h  w i th  12 
le a d  c a p a b i l i t i e s  was used t o  produce d i a g n o s t i c a l l y  a c c u r a t e  
r e c o rd s  w i th  maximum d e f i n i t i o n  and f i d e l i t y .  Waves o f  e l e c t r i c a l  
a c t i v i t y  a s s o c i a t e d  w i th  p h y s ic a l  a c t i v i t y  o f  t h e  h e a r t  a r e  
a m p l i f i e d  by th e  e l e c t r o c a r d i o g r a p h  and reco rd ed  on h e a t - s e n s i t i v e  
paper .  The e l e c t r o c a r d i o g r a m  i s  then  s t u d i e d  and compared with  
known normals f o r  wave a m p t i t u d e ,  d u r a t i o n ,  i n t e r v a l s  and h e a r t  
r a t e  (The Burdick C o r p o r a t i o n ,  M i l to n ,  WI 53563).
Aneroid Sphygmomanometers
A T r im l in e  a n e r o i d  sphygmomanometer (PyMaH C orpo ra t ion )  w ith  
s t a n d a r d - s i z e d  c u f f  and a BMS sphygmomanometer w ith  l a r g e - s i z e d  
c u f f  w i th  a n e r o i d  gauge ,  both  c a l i b r a t e d  t o  300 mmHg, were used to  
measure blood p r e s s u r e  r ead in g s  d u r in g  t h e  b i c y c l e  t e s t .  Both 
sphygmomanometers had a s e l f - a t t a c h a b l e  q u i c k - f i t  c u f f  and 
a u to m a t i c  p r e s s u r e  r e l e a s e  v a lv e  (B u f fa lo  Medical S p e c i a l t i e s  Mfg. 
I n c . ,  S t .  P e t e r s b u r g ,  FL 33714).
Lange S k in fo ld  C a l i p e r
A Lange s k i n f o l d  c a l i p e r  was used f o r  measur ing th e  t h i c k n e s s  
o f  t h e  t h r e e  s k i n f o l d  measurements.  The s c a l e  pe rm i t s  read in g  up 
t o  60 mm a c c u r a t e  t o  0.5% o f  f u l l  s c a l e s  (Cambridge S c i e n t i f i c  
I n s t r u m e n t ,  Cambridge,  MD 21613).
Procedures
O r i e n t a t i o n
Each s u b j e c t  was o r i e n t e d  as t o  th e  purposes and procedures  
p e c u l i a r  t o  th e  s tudy  in  which she was t o  p a r t i c i p a t e .  Following 
th e  d e t a i l e d  e x p l a n a t i o n ,  each s u b j e c t  s igned  an informed consent  
paper .  S u b jec t s  a t t e n d e d  t h r e e  s e p a r a t e  l a b o ra t o r y  s e s s io n s  to  
p r a c t i c e  p u lse  count ing  and to  a c q u i r e  t h e  necessa ry  concepts  
r e l a t e d  t o  t r a i n i n g  a t  70% o f  a g e - a d ju s t e d  p r e d i c t e d  maximal h e a r t  
r a t e .  Each was given a 15-minute s e s s i o n  o f  p r a c t i c e  on the  
b i c y c l e  e rgometer .
Labora to ry  t e s t i n g :  measures a t  r e s t
During a v i s i t  t o  th e  U n iv e r s i t y  o f  Southwestern Louisiana 
E xerc ise  Phys io logy L abora to ry ,  d e t e rm in a t io n s  were made o f  weigh t  
and s k i n f o l d  t h i c k n e s s e s .  Body w eight  was measured t o  th e  n e a r e s t  
0 .1  Kg. w i th  a c a l i b r a t e d  p h y s i c i a n ' s  balanced  s c a l e .  The 
s u b j e c t s  wore l i g h t w e i g h t  s h o r t s  and t - s h i r t s .
All s k i n f o l d  measurements were taken on th e  r i g h t  s id e  o f  the  
body with  th e  s u b j e c t  s t a n d i n g .  A minimum o f  two measures were 
made a t  each s i t e ,  w ith  th e  average  va lue  being recorded .  
S ub jec t s  were measured a t  t h r e e  s k i n f o l d  s i t e s  on both p r e t e s t s  
and p o s t t e s t s  by t h e  same exper ienced  i n v e s t i g a t o r :
(1)  t r i c e p s  — a v e r t i c a l  f o l d  on th e  p o s t e r i o r  m id l ine  o f  th e  
upper  arm (over  th e  t r i c e p s  m usc le ) ,  halfway between th e  acromion 
and o lec ranon  p ro c e s s e s ;  t h e  elbow was ex tended  and r e l a x e d ;  (2)
su p ra i l iu m  — a diagonal  f o l d  above th e  c r e s t  o f  th e  i l ium  a t  the  
s p o t  where an imaginary  l i n e  would f a l l  from th e  a n t e r i o r  a x i l l a r y  
l i n e  to  j u s t  above th e  i l i a c  c r e s t ;  and (3) th igh  — a v e r t i c a l  
f o l d  on th e  a n t e r i o r  a s p e c t  o f  the  t h i g h ,  midway between the  hip 
and knee j o i n t s .  Because o f  th e  l a c k  o f  v a l i d a t e d  method o f  
p r e d i c t i n g  pe rcen tage  f a t  from s k i n f o l d s  f o r  t h i s  s p e c i f i c  
p o p u la t i o n ,  only  th e  sum o f  s k i n f o ld s  was r e p o r t e d .
Labora to ry  t e s t i n g :  e x e r c i s e
S ub jec t s  were i n s t r u c t e d  t o  r e f r a i n  from vigorous  phys ica l  
a c t i v i t y  on the  day o f  th e  e x e r c i s e  t e s t .  They were advised  not  
t o  e a t ,  o r  t o  d r in k  beverages  co n ta in in g  a lcohol  o r  c a f f e i n e ,  and 
to  r e f r a i n  from smoking f o r  a t  l e a s t  4 hours be fo re  t e s t i n g .  All 
wore com for tab le  gym shoes ,  s h o r t s  and t - s h i r t s .
Immediately p r i o r  t o  the  work t e s t ,  an ECG t r a c e  was ob ta ined  
us ing  CM5 le ad  p la cements ,  h e a r t  r a t e  was c a l c u l a t e d  from th e  ECG, 
and blood p r e s s u r e  was de te rmined by s t a n d a rd  a u s c u l t a t o r y  
methods. I f  any abno rm a l i ty  was d iscovered  which was cons idered  a 
c o n t r a i n d i c a t i o n  t o  e i t h e r  e x e r c i s e  t e s t i n g  o r  p a r t i c i p a t i o n  in  a 
r e g u l a r  program o f  phys ica l  e x e r c i s e ,  the  s u b j e c t  was excluded  
from th e  s tudy .  S p e c i f i c  c r i t e r i a  f o r  exc lud ing  s u b j e c t s  
in c lu d ed :  m u l t i f o c a l  premature  v e n t r i c u l a r  c o n t r a c t i o n s  (PVC), 
more than  3 PVC pe r  minute ,  ST segment e l e v a t i o n  or  d e p re s s io n ,  
h e a r t  r a t e  o f  100 bea t s  pe r  minute o r  more,  s y s t o l i c  blood 
p r e s s u re  o f  160 mmHg o r  g r e a t e r ,  and d i a s t o l i c  blood p r e s s u re  o f  
90 mmHg or  more.
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In p r e p a r a t i o n  f o r  t h e  e x e r c i s e ,  t h e  b i c y c l e  s e a t  h e i g h t  was 
s e t  f o r  each i n d i v id u a l  so t h a t  only  a s l i g h t  bend in  t h e  knee was 
e v i d e n t  a t  f u l l  leg  e x t e n s i o n  on th e  downst roke .  An e l e c t r o n i c  
metronome was used t o  c o n t r o l  r a t e  o f  p e d a l l i n g  a t  50 rpm.
The s u b j e c t  p e d a l l e d  f o r  3 minutes w i th o u t  any l o a d ,  a f t e r  
which th e  t e s t  began w i th  an i n i t i a l  load  be ing  s e t  a t  300 
kgm/min. Depending on h e a r t  r a t e  r e s p o n s e ,  th e  work load  was then  
a d j u s t e d  so as to  induce a h e a r t  r a t e  o f  about  130-140 b e a t s  per  
minute a t  s t e a d y  s t a t e .  The t e s t  o r d i n a r i l y  was t e rm in a t e d  a t  6 
m inu tes .  As a s a f e t y  m easure ,  i f  the  h e a r t  r a t e  exceeded 150 in 
any s u b j e c t  o ve r  40 y e a r s  o f  a g e ,  t h e  t e s t  was t e rm in a t e d  and 
r e s ch ed u led  on a n o t h e r  day w i th  a l i g h t e r  work lo a d .  The ECG and 
ST segment c r i t e r i a  used a t  r e s t  were a l s o  a p p l i e d  dur ing  
e x e r c i s e .  The ECG s t r i p s  were run dur ing  th e  l a s t  15 seconds  of  
each minute and used t o  c a l c u l a t e  h e a r t  r a t e .  Blood p r e s s u r e s  
were de termined  d u r in g  th e  l a s t  15-20 seconds every  2 minu te s  by 
th e  same ex p e r i en ced  t e c h n i c i a n .  A nomogram was used f o r  th e  
p r e d i c t i o n  o f  maximal oxygen consumption from s te a d y  s t a t e  h e a r t  
r a t e  and work lo a d  (A s t ra n d ,  1960).
T ra i n in g  Program: a e r o b i c  dance
A q u a l i f i e d  t e c h n i c i a n  s u p e rv i s e d  a e r o b i c  dance c l a s s e s  in 
t h e  U n i v e r s i t y  o f  Southweste rn  Lou is iana  McLaurin Gymnasium on 
Monday, Tuesday,  and Thursday a f t e r n o o n s  from 4 :30  to  5 :30 p.m. 
Each t r a i n i n g  s e s s i o n  in c lu d ed  10-15 minutes  o f  warmup e x e r c i s e s ,  
30 minu te s  o f  a e r o b i c  dance a t  an i n t e n s i t y  o f  70-7535 o f
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i n d i v id u a l  a g e - a d j u s t e d  maximal h e a r t  r a t e  (220 - a g e ) ,  and 10-15 
minu tes  o f  cooldown a c t i v i t y .  T ra i n in g  i n t e n s i t y  was moni to red  
se v e ra l  t im es  d u r in g  t h e  workout  by c a r o t i d  a r t e r y  p u l s e  p a l p a t i o n  
by th e  t e c h n i c i a n  a n d / o r  t h e  s u b j e c t s .
T ra i n in g  Program: Walking/Jogging  Aerobic Work
The i n v e s t i g a t o r  s u p e r v i s e d  t h e  s u b j e c t s  p a r t i c i p a t i n g  in 
t h i s  a c t i v i t y .  The s u b j e c t s  met on Monday, Wednesday and Thursday 
a f t e r n o o n s  on th e  USL McNaspy Stadium t r a c k .  In ev e n t  o f  
inc lem en t  w e a th e r ,  t h e  c l a s s  moved i n t o  th e  Earl K. Long 
Gymnasium, a l s o  on t h e  USL campus. Each t r a i n i n g  s e s s i o n  in c lu d ed  
10-15 minu tes  o f  s t r e t c h i n g  and l i g h t  c a l i s t h e n i c s ,  30 minutes  o f  
walk ing  a n d / o r  jo g g in g  a t  70-75% o f  i n d i v i d u a l  a g e - a d j u s t e d  
p r e d i c t e d  maximal h e a r t  r a t e ,  and 10 minutes  o f  cooldown 
a c t i v i t y .  T ra in in g  i n t e n s i t y  was m oni to red  by p u l s e  r a t e  as 
d e s c r ib e d  f o r  t h e  a e r o b i c  dance t r a i n i n g  group.
D e t r a i n in g
S u b je c t s  were g iven  no s p e c i f i c  i n s t r u c t i o n s  f o r  th e  
d e t r a i n i n g  p e r i o d .  Phys ica l  a c t i v i t y  was i n d i v i d u a l l y  ad l i b i t u m .
Design
The des ign  f o r  t h e  4 s t u d i e s  i s  shown in Tab le  1. The des ign  
c o n s i s t e d  o f :  (a )  a p r e t e s t i n g  p e r io d  d u r ing  which body w e ig h t ,  
sum o f  t h r e e  s k i n f o l d s  ( t r i c e p s ,  s u p r a i l i c  and t h i g h ) ,  r e s t i n g  HR, 
r e s t i n g  SBP and DBP were r eco rded  and a 6 -minu te  submaximal t e s t  
was performed on t h e  b i c y c l e  e rgom e te r  t o  p r e d i c t  max V02 ; (b)  an 
i n t e r i m  t r a i n i n g  p e r io d  o f  11 weeks o f  w a lk in g / jo g g in g
(Study One) and an i n t e r i m  t r a i n i n g  p e r io d  o f  12 weeks o f  w a lk in g /  
j ogg ing  and a e r o b i c  dance (Study T h re e ) ;  (c )  p o s t t e s t i n g  i d e n t i c a l  
t o  t h e  p r e t e s t i n g  was a d m in i s t e re d  a t  t h e  c o n c lu s io n  o f  t h e  
t r a i n i n g  p e r io d  f o r  Study One and Study Three .  A minimum o f  one 
week i n t e r v e n e d  between th e  f i n a l  t r a i n i n g  s e s s i o n  and th e  
p o s t t e s t i n g ;  (d)  a d e t r a i n i n g  p e r io d  o f  15 weeks (Study Two) 
fo l lowed  th e  p o s t t e s t i n g  in  Study One and 10 weeks o f  d e t r a i n i n g  
(Study Four) fo l lowed  th e  p o s t t e s t i n g  in  Study Three ;  (e )  a 
d e t r a i n i n g  p o s t t e s t i n g  p e r io d  i d e n t i c a l  t o  th e  p r e t e s t i n g  and 
p o s t t e s t i n g  p e r i o d s .
S t a t i s t i c a l  A na ly s i s
Means and s t a n d a r d  d e v i a t i o n s  were computed f o r  a l l  measures.  
Overa l l  s t a t i s t i c a l  d i f f e r e n c e s  between p r e -  and p o s t t r a i n i n g  were 
de te rm ined  w i th  a randomized b loc k  des ign  w i th  s u b j e c t s  as  the  
b lock ing  f a c t o r .  Data f o r  th e  p r e t e s t ,  p o s t t e s t  and d e t r a i n i n g  
p o s t t e s t  were ana lyzed  by f a c t o r i a l  ANOVA w i th  r e p e a te d  measures 
a c r o s s  t e s t s  and t ime p e r io d s  w i th  each t e s t  f o r  each s tu d y .  
Because o f  th e  c o l i n e a r i t y  among t e s t  i t e m s ,  s e p a r a t e  ANOVAs were 
used r a t h e r  than  MANOVA. A s i g n i f i c a n t  F s t a t i s t i c  was fo l low ed  
by a Newman-Keuls t e s t  o f  o rde red  means to  de te rm ine  where 
s i g n i f i c a n t  d i f f e r e n c e s  were found between t e s t s  o r  t ime p e r i o d s .
Table 1
Design For The Four S tud ie s
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Study 1
1
1
(n = 17) Study 2 (n -  9)
P r e t e s t
11 weeks w a lk ing /  1 
j ogg ing  program ■ P o s t t e s t
1
15 weeks 
d e t r a i n i n g
D e t ra in in g
p o s t t e s t
Study 3
1
I
(n = 36)a Study 4 (n = 30)
P r e t e s t
12 weeks w a lk in g /  ' 
j o g g i n g / a e r o b i c  ■ P o s t t e s t  
dance
1
1
10 weeks 
d e t r a i n i n g
D e t ra in ing
p o s t t e s t
Note: aw a lk / jo g ,  n = 20; a e ro b ic  dance ,  n = 16
CHAPTER I I I  
R e s u l t s  and D iscuss ion  
Study 1
This s tudy  was under taken  t o  de te rm ine  w he the r  11 weeks o f  
w a lk i n g / jo g g i n g  would e l i c i t  changes in  phys ica l  f i t n e s s  v a r i a b l e s  
o f  p r e d i c t e d  max tf02 , sum o f  t h r e e  s k i n f o l d s ,  h e a r t  r a t e  (HR) 
a n d / o r  s y s t o l i c  and d i a s t o l i c  blood p r e s s u r e  (SBP and DBP), 
Twenty-two Black females  (64%) completed t h e  t r a i n i n g  program. 
Five  h y p e r t e n s i v e  s u b j e c t s  were e l i m i n a t e d  from t h e  s tu d y .
*
There was a h ig h ly  s i g n i f i c a n t  i n c r e a s e  in  p r e d i c t e d  max V02 
£  (1 ,16 )  = 11 .19 ,  £< .01  fo l l o w in g  t h e  t r a i n i n g  regimen (Table  2) 
(F igu re  1 ) .  There was a h ig h ly  s i g n i f i c a n t  d e c r e a s e  in  t h e  sum o f  
t h e  s k i n f o l d s  £  (1 ,16 )  = 19 .55 ,  £< .01  (F ig u re  2) and a s i g n i f i c a n t  
d e c r e a s e  in  DBP £  (1 ,16 )  = 5 .1 7 ,  £ < . 0 5 .  Although t h e r e  appeared  
t o  be a d e c r e a s e  in SBP, t h e  change was j u s t  s h o r t  o f  being  
s i g n i f i c a n t  £ £ < .0 5 8 ) .  There were no s i g n i f i c a n t  changes in  body 
weigh t  o r  HR.
The p r e d i c t e d  max V02 mean f o r  t h e  17 s u b j e c t s  in  t h i s  s tudy
p r i o r  t o  t r a i n i n g  was 25.1 m l■kg■min (Tab le 3 ) .  Following th e  11
*
weeks o f  w a lk i n g / j o g g i n g ,  th e  p r e d i c t e d  max V02 i n c r e a s e d  to  28.0
ml*kg*min. Although t h e  i n i t i a l  f i t n e s s  l e v e l  in  t h i s  s tu d y  was
low er ,  t h e  g a in s  were comparable to  o t h e r  s t u d i e s  w i th  s e d e n ta ry
women, e . g .  P r o f a n t  e t  a l , (1972) .  P ro fa n t  r e p o r t e d  a maximal
a e r o b i c  c a p a c i t y  o f  27 ml*kg*min f o r  s e d e n ta ry  women and 40 ml*kg*
min f o r  a c t i v e  women ove r  30. Upton e t  al  (1984) r e p o r t e d  a max 
•
V02in s e d e n ta r y  women (n = 37) o f  3 1 .4  ml*kg*min as  compared to
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P r e t e s t P o s t t e s t
f i g u r e  1 .  P r e d i c t e d  m aH  u o ^  a c r o s s  11 u i e e k s  
o f  w a l k i n g / j o g g i n g  in S t u d g  O n e .
P o s t t e s t
f i g u r e  2 .  S u m  o f  3  s k i n f o l d s  a c r o s s  1 1 
w e e k s  o f  u v a l k i n g / j o g g i n g  in S t u d g  O n e .
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middle-aged mara thoners  (n -  4 2 ) ,  who averaged 55.5 max V02 ml*kg- 
min. Brownel l ,  Bachorik and Ayer le  (1982) r e p o r t e d  a s i g n i f i c a n t  
i n c re a s e  in  max V02 from 30.5 ml»kg*min t o  33.3 ml*kg*min a f t e r  10 
weeks o f  a e ro b ic  t r a i n i n g ,  t h r e e  s e s s io n s  p e r  week, by 37 women 
(20-51 y e a r s ) .
Table 2
Means and S tandard  D ev ia t ions  f o r  Physical  F i tn e s s  V ar iab le s  f o r  Pre-  
and P o s t t r a i n i n g  T e s t s  in  Study One (n = 17)
V ar iab le P r e t r a i n i n g P o s t t r a i n i n g Mean
D if fe ren ce s
D if fe ren ce s
(%)
Weight (kg) 71.6  ± 14.3 71.1 ± 14.2 - 0 .5 1
Sum o f  3
s k in f o ld s  (mm) 89 .0  ± 30.2 82.1  ± 30.0 -6 .9** 8
Hear t  Rate (bpm) 83 .3  ± 10.3 79 .8  ± 9.1 - 3 .5 4
S y s t o l i c  Blood
P res su re  (mmHg) 126.1 ± 16.1 120.4 ± 17.5 -5 .7 5
D i a s t o l i c  Blood
P res su re  (mmHg) 81 .3  ± 7 .3 79 .2  ± 7 .3 -2 .12* 2
P red ic ted
max V02
(ml*kg»min) 25.1 ± 7 .4 28 .0  ± 7 .3 +2.9  ** 12
* P<.05; ** P<.01
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Table 3.
Study One. Changes in  Max VO, With Aerob ic  T ra i n in g  i n  R e la ted  S tu d ie s O U U U J  V l i c * U l l U I I V j U ^ .................... .....  1  W  9 I I  1 V I I 1 1 W I  W W  1 W 1 I  U  1 1 1  |  | l \ f  I I I |  u  / U U U  1
Reference D ura t ion  I n i t i a l Final D i f f e r e n c e D i f f e r e n c e  T ra i n in g
(weeks)
*
max VO2
«
max V02 (ml *kg*min) (*) Mode
(ml*kg*min)(ml-kg^min)
P re s e n t
(Study 1) 11 25.1 28 .0 2 .9 12 walking
(Study 3) 12 24.6 28.0 3 .4 14 walking
(Study 3} 12 30.4 33.5 3 .2 10 a e r o b i c
dance
B row ne l l ,
e t  al (1982) 10 30.5 33.2 2 .7 9 walking
F rey ,  e t  al
(1982) 10 28.5 33.0 4 .5 16 b i c y c l e
Vaccaro ,  e t a l  10 31.1 38.2 7 .1 22 a e r o b i c
(1981) dance
P r o f a n t ,  e t al 27.0 30.5 3 .5 13 c r o s s -
(1972) s e c t i o n a l
The ev idence  about  t h e  e f f e c t  o f  e x e r c i s e  t r a i n i n g  on r e s t i n g  
blood p r e s s u r e  i s  e x t e n s i v e ,  bu t  no t  c o n c l u s i v e .  Female d a t a  a r e  
l a c k in g  in  most o f  t h e s e  s t u d i e s  (T i p to n ,  1984).  Small d e c re ase s
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in  SBP and DBP have been r e p o r t e d  in  a few u n c o n t ro l l e d  s t u d i e s  
(Boyer & Katch,  1970; Choquette & Ferguson,  1973), and a r e  in 
genera l  agreement w ith  th e  r e s u l t  o f  th e  p r e s e n t  s tudy .  
I n t e r e s t i n g l y ,  in th e  p r e s e n t  s tu d y ,  DBP underwent a small (2.6%) 
bu t  s i g n i f i c a n t  r e d u c t i o n ,  w hi le  th e  change in  SBP (4.6%) was not  
s i g n i f i c a n t .  This might  be a t t r i b u t e d  t o  the  g r e a t e r  v a r i a b i l i t y  
in th e  SBP measurements.
Reduction in r e s t i n g  HR a f t e r  11 weeks of  t r a i n i n g  was not  
s i g n i f i c a n t .  This f i n d i n g  i s  no t  in  agreement with  o t h e r  s t u d i e s  
(Drinkwater  e t  a l . ,  1974; E ick h o f f ,  Thorland & Ansorge,  1983; 
Frey ,  Doer, Lauback,  Mann & Guleck,  1982; White e t  a l . ,  1984) and 
cannot  be e x p la in ed  on th e  b a s i s  o f  da ta  c o l l e c t e d .  Perhaps a 
lo n g e r  pe r io d  o f  t r a i n i n g  might  con t inue  th e  t r e n d  ( -3 .5  bpm) and 
u l t i m a t e l y  r e s u l t  in  s i g n i f i c a n t  l e v e l s  o f  change.
Exerc ise  seemed to  have l i t t l e  o r  no e f f e c t  on body w eigh t .  
This o b s e rv a t io n  has been r e p o r t e d  in th e  l i t e r a t u r e  (Cunningham & 
H i l l ,  1975; Frey e t  a l . ,  1982; Johnson e t  a l . ,  1972). This  
f i n d in g  sugges t s  t h a t  t h e  c a l o r i c  c o s t  o f  a e r o b i c  work f o r  30 
minutes t h r e e  t imes  per  week f o r  11 weeks i s  no t  enough t o  change 
weight  w i th o u t  accompanying d i e t a r y  c o n t r o l .  A rough e s t i m a t io n  
o f  th e  t o t a l  m e tabo l ic  c o s t  o f  t h i s  program r e v e a l s  t h a t ,  w i th  no 
d i e t a r y  a l t e r a t i o n ,  a mean f a t  weight  lo s s  o f  about  1.0 kg could 
be expec ted .  The mean lo s s  was 0 .5  kg. I t  could be t h a t  t h e r e  
was some in c r e a s e  in  lean  body mass which would o f f s e t  some o f  the 
f a t  l o s s .  There was some l o s s  of  f a t ,  as  ev idenced  by s i g n i f i c a n t
r e d u c t io n  in s k i n f o l d s .  Because o f  t h e  r e l a t i v e l y  heavy body 
w eigh ts  a t  t h e  o n s e t ,  one might  surmise  t h a t  t h e  w a lk i n g / jo g g in g  
would n o t  only  be more c o s t l y  in  a m e ta b o l i c  s ense  than  f o r  
s m a l l e r  s u b j e c t s ,  bu t  might  be a t  a l e v e l  o f  h ig h e r  r e l a t i v e  
i n t e n s i t y ,  so t h a t  more than  t h e  usual  i n c r e a s e  in  lean  w e igh t  
could have o c c u r r e d .  Although body w eigh t  w i l l  u s u a l l y  d e c re a se  
over  long p e r io d s  o f  t i m e ,  i . e . ,  3 months o r  l o n g e r ,  i t  i s  n o t  
unusual  f o r  body w e igh t  to  change very  l i t t l e  d u r ing  th e  i n i t i a l  
months o f  t r a i n i n g  (P o l loc k  e t  a l . ,  1984).  P o l lock  f u r t h e r  s t a t e s  
t h a t  t h i s  l a c k  o f  s u b s t a n t i a l  change in  th e  e a r l y  phases o f  an 
e x e r c i s e  program i s  p r i m a r i l y  t h e  r e s u l t  o f  a l t e r a t i o n s  in  body 
co m p o s i t io n ,  i . e . ,  l o s s e s  in  body f a t  accompanied by s i m i l a r  ga ins  
in  l e a n  body w e igh t .
Examination o f  th e  p r e -  and p o s t  means i n d i c a t e d  t h a t  a l l  
changes were in  a p o s i t i v e  d i r e c t i o n ,  w i th  r e s p e c t  to  h e a l t h  and 
f i t n e s s  s t a t u s .  One would e x p e c t  t h e  r e d u c t i o n s  in  s k i n f o l d s  to  
c o n t r i b u t e ,  a t  l e a s t  i n d i r e c t l y ,  t o  t h e  i n c r e a s e d  a e r o b i c  
c a p a c i t y .  O r d i n a r i l y ,  one s e e s  c a r d i o v a s c u l a r  changes a t  r e s t  as 
w e l l .  However, measures taken  a t  r e s t  a r e  more v a r i a b l e ,  be ing  
s u b j e c t  t o  more e x t e r n a l  i n f l u e n c e s  as  well  as  emot ional  f a c t o r s .  
The f a c t  t h a t  t h e  n o rm o tens ives '  SBP d id  no t  change s i g n i f i c a n t l y  
was n o t  too  s u r p r i s i n g ,  b u t  t h e  f a i l u r e  o f  t h e  r e s t i n g  HR t o  
d e c re a s e  was unexpec ted .
Study 2
The purpose  o f  t h i s  s tu d y  was t o  examine th e  e f f e c t s  o f  15
37
weeks o f  c e s s a t i o n  o f  a t r a i n i n g  program. Nine females who had 
completed Study One were r e t e s t e d  15 weeks a f t e r  th e  complet ion of  
t h e i r  t r a i n i n g  program.
A c l e a r  i n d i c a t i o n  o f  a d e t r a i n i n g  e f f e c t  i s  shown in Table 4 
and F igure  3 with  r e s p e c t  to  body f a t  measurement (sum o f  t h r e e  
s k i n f o l d s ) .  While t h e r e  was no change in  body w e ig h t ,  t h e  t r e n d  
toward t h e  b e n e f i c i a l  l o s s  o f  f a t  t h a t  occur red  w i th  t r a i n i n g  
(Study One) was r e v e r s ed  a f t e r  15 weeks o f  d e t r a i n i n g ,  as  
evidenced by a 1056 i n c r e a s e  in  s k in f o ld  t h i c k n e s s e s .  As in any 
s tudy  o f  body com pos i t ion ,  one can a s c r i b e  changes to  c a l o r i c  
in t a k e  a n d / o r  c a l o r i c  e x p e n d i tu r e ,  Christmas h o l id ay s  occur red  
dur ing th e  d e t r a i n i n g  pe r io d  and could have been a c o n t r i b u t i n g  
f a c t o r .  I t  would appear t h a t  t h e s e  p a r t i c u l a r  s u b j e c t s  d id  not  
ma in ta in  t h e  a c t i v i t y  le ve l  a n d /o r  the  d i e t a r y  p a t t e r n  t h a t  they  
had du r ing  th e  t r a i n i n g  p e r io d .
No changes occur red  in  HR, SBP, DBP, o r  p r e d i c t e d  max V02 . 
The im por tan t  a s p e c t  o f  t h i s  f i n d in g  i s  th e  main tenance of  a e ro b i c  
c a p a c i t y  (F igure 4 ) ,  an im por tan t  element of  c a r d i o v a s c u l a r  
f i t n e s s  and h e a l t h .  I d e a l l y ,  fo l low ing  a t r a i n i n g  program one 
would hope f o r  con t inued  t r a i n i n g ,  in c lu d in g  gradual  e s c a l a t i o n  of  
i n t e n s i t y  an d /o r  d u r a t i o n ,  r e s u l t i n g  in  con t inued  ga ins  in 
f i t n e s s .  One o f  t h e  o f t e n - s t a t e d  g oa l s  o f  a d u l t  f i t n e s s  programs 
i s  educa t ion  and m o t iv a t io n ,  r e s u l t i n g  in  l i f e s t y l e  changes.  
With on ly  n ine  s u b j e c t s  t h e  r e s u l t s  o f  t h i s  s tudy  have to  be 
viewed c a u t i o u s l y  and th e  degree  t o  which Study Two was a success
Table 4
Study Two. F i tn e s s  Measures A f t e r  D e t r a i n i n g ,  With P r e t r a i n i n g  Data f o r  Reference  (n = 9)
V ar iab le P re ­
t r a i n i n g
P o s t ­
t r a i n i n g
P os t
D e t r a in in g
Mean D i f f e ren ce s  
(Post  t o  Pos t  De­
t r a i n i n g )
Mean Dif fences  
i t )
Weight (kg) 73 .9  ± 13.4 73.7  ± 25.0 73.3  ± 12.9 - 0 . 4 0
Sum o f  S k in fo ld s  (mm) 87 .9  ± 25 .0 82 .5  ± 25.0 91 .8  ± 30.0 +9.3* 10
H eart  Rate (HR) 
S y s t o l i c  Blood
85 .0  ± 10 80 .9  + 10.7 81 .6  ± 5 .9 + .7 0
P re s su re  (mmHg) 
D i a s t o l i c  Blood
127.8 ± 17 .± 121.6 ± 20.9 117.3 ± 6 .1 - 4 . 3 4
P re s su re  (mmHg) 8 2 .2  ± 6 .9 79 .8  ± 7 .6 79.3  ± 5 .2 - 0 . 5 0
P re d ic t e d  max V02 
(ml*kg*min)
22 .8  + 6 .2 26.0  ± 6 .2 27.3  ± 7 .6 +1.3 5
*  £< .05
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9 4 -  ■
9 0  - - 
86  * -  
8 2 -  - 
7 8 -  -
t _____________________________________________________________________________
P r e t e s t  P o s t t e s t  P o s t  D etra in in g
f i g u re  5.  Sum o f  s k i n f o l d s  a c r o s s  15 w e e k s  o f  d e t r a in in g  
in S tu dg  Tuio.
32  - - 
2 8 -  - 
2 4 -  -
20  -  -
16 - - 
y*
P r e t e s t  P o s t t e s t  P o s t  D etra in in g
f i g ure  4 .  P r e d i c t e d  man 00^ a c r o s s  15 w e e k s  o f  
d e t r a i n in g  in Study  Tuio.
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i s  a rgum en ta t ive .  C e r t a i n l y ,  i t  was not  optimal as ev idenced by 
th e  ga in  in  f a t ,  b u t  t h e r e  was some b e n e f i t  i f  m a in ta in ing  the  
gain in  a e ro b i c  f i t n e s s  i s  th e  c r i t e r i o n .  From th e s e  da ta  a 
s t ro n g  recommendation would be f o r  s u b j e c t s  to  con t inue  in a 
s t r u c t u r e d  s u p e rv i s e d  program o f  group a c t i v i t y  and educa t ion  f o r  
more than  11 weeks. The major c h a l l e n g e  would be t o  make e x e r c i s e  
more a t t r a c t i v e  t o  a l l  popu la t ion  groups and to  p rov ide  a d d i t i o n a l  
a s s i s t a n c e  in  developing  h e a l th y  l i f e  h a b i t s .
Study 3
The purpose o f  t h i s  s tudy  was t o  de termine  whether t h e r e  were 
d i f f e r e n c e s  between two modes o f  a e ro b i c  t r a i n i n g  — w alk ing /  
jogg ing  and a e r o b i c  dance — on s e l e c t e d  phys ica l  f i t n e s s  
v a r i a b l e s  a f t e r  12 weeks o f  t r a i n i n g .  T h i r t y - s i x  Black females 
(60%) completed th e  t r a i n i n g  program, 16 in  th e  a e r o b i c  dance 
group and 20 who t r a i n e d  by w a lk in g / jo g g in g .
There were no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  between 
the  responses  o f  th e  two groups on any o f  th e  v a r i a b l e s .  This  was 
n o t  s u r p r i s i n g  in  view o f  th e  s t r i c t  c o n t ro l  o ve r  t r a i n i n g  
i n t e n s i t y  and s t r u c t u r e  o f  th e  workout p e r io d .  Both t r a i n e d  a t  
th e  same r e l a t i v e  HR and both groups were g iven th e  same t ime 
regimen f o r  warmup, t r a i n i n g  s t r e s s ,  and cooldown. Both programs 
were comprised of  a lmost  con t inuous  a c t i v i t y ,  w i th  only  momentary 
pauses between a e r o b i c  dance r o u t i n e s .  Comparisons between 
w a lk in g / jo g g in g  and a e r o b i c  dance should  n o t  be made un le ss  the 
p r o to c o l s  a r e  e q u i v a l e n t  as  in  t h i s  p a r t i c u l a r  s tu d y .  This
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f i g ure  7. P r e d i c t e d  m a »  0 0 2
f i g u r e s  5 - 7 .  C o m p a r iso n s  b e t w e e n  Study  One and Study  Three  
o f  sum o f  s k i n f o l d s ,  bod y  w e ig h ty  and p r e d i c t e d  man DO^*
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f i n d i n g  i s  suppor ted  by o t h e r  s t u d i e s  in  th e  l i t e r a t u r e .  White e t  
a l .  (1984) examined th e  e f f e c t s  o f  a 6-month a e r o b i c  danc ing and 
walking  program in  51 pos t-menopausa l  women. They r e p o r t e d  t h a t  
both groups  s i g n i f i c a n t l y  i n c r e a s e d  c a r d i o v a s c u l a r  f i t n e s s  
^ £ < . 0 5 ) .  Vaccaro and C l in ton  (1981) examined th e  e f f e c t s  o f  10 
weeks o f  a e r o b i c  dance c o n d i t i o n i n g  on th e  body com posi t ion  and V02 
max o f  10 c o l l e g e  women. R e s u l t s  o f  t h e i r  s tu d y  i n d i c a t e d  t h a t  
th e  a e r o b i c  dance t r a i n i n g  p e r io d  was o f  s u f f i c i e n t  i n t e n s i t y ,  
f requency  and d u r a t i o n  t o  e l i c i t  f a v o r a b l e  changes in  V02 max 
i £ < - 0 5 ) .
The sum o f  t h r e e  s k i n f o l d s  was reduced s i g n i f i c a n t l y  in both  
groups fo l l o w in g  t r a i n i n g  (F igu re  5 ) ,  which i s  in  agreement w i th  
r e s u l t s  from Study One. Pe rcen tage  l o s s e s  f o r  th e  sum o f  t h r e e  
s k i n f o l d s  were 10.5% ( w a lk / jo g )  and 8.6% ( a e r o b i c  d a n c e ) .  The 
changes in  s k i n f o l d  t h i c k n e s s  were expec ted  on t h e  b a s i s  o f  
p rev io u s  f i n d i n g s  ( E i c k h o f f ,  Thor land  & Ansorge ,  1983; Johnson e t  
a l . ,  1972; Moody, e t  a l . ,  1969).  Because t r a i n i n g  p r o t o c o l s  were 
i d e n t i c a l  f o r  S tu d ie s  One and Three and th e  d u r a t i o n s  were n e a r l y  
t h e  same (11 and 12 w eeks ) ,  one might  e x p ec t  t h e  p e rc e n ta g e s  of  
f a t  l o s s  t o  be s i m i l a r .
Unlike  th e  f i n d i n g s  in  Study One, w e igh t  l o s s e s  by both  
groups in  Study Three were s i g n i f i c a n t  (F ig u re  6 ) ,  Pe rcen tage  
changes were small (1.3% and 2.2% f o r  w a lk / jo g  and a e r o b i c  d a n c e ) ,  
b u t  they  were about  tw ice  t h a t  found f o r  t h e  w a lk in g / jo g g in g  
program in  Study One (0.7%).  As p r e v i o u s l y  d i s c u s s e d ,  t h e
Table 5.
Means and S tandard  D ev ia t ions  f o r  Phys ica l  F i t n e s s  V a r iab le s  f o r  P re -  and P o s t t r a i n i n g  T es t s  in  Study Three
Walking/Jogging (n = 20)___________   Aerobic  Dancing (n = 16)
Pre Post Mean
D i f fe re n c e
%
D if f e r e n c e
Pre Post Mean
D i f f e r e n c e
%
D if fe ren ce
Weight (kg) 76 .8
±15.9
75.8
±15.9
-  1.0* 1. 71.5
±15.6
69.9
±14.7
-1 .6** 2 .2
Sum o f
S k in fo ld s  (mm) 95.3
±30.9
85 .3
±24.7
-10 .0** 10.5 86 .6
±29.9
79.1
±24.0
-7 .5** 8 .6
Hear t
Rate (HR) 87 .4
±10.0
82 .6
±10.4
-  4 .8* 5 .5 81 .1
±11.2
77.6
±12.5
- 3 . 5 4.3
S y s t o l i c  Blood
P res su re  (SBP) 122.6
±13.7
119.0
±12.9
-  3 .6 2 .9 112.1 
± 8 .3
117.1 
± 9.1
+5.0* 4.5
D i a s t o l i c  Blood
P res su re  (DBP) 
P re d ic t e d
77.4  
± 6 .5
77.7  
± 9 .7
+ 0 .3 0 .04 74 .1  
± 5.7
74.6  
± 4 .7
+0.5 0.7
•
max V02 
(ml*kg*min)
24.6 
± 6 .7
28.0  
± 8 .6
+ 3.4** 13.8 30 .4  
± 6 .4
33.5
±8.5
+3.1** 10.4
* £ < .0 5 ;  ** £<.01
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o f f s e t t i n g  g a in s  in le an  body mass and l o s s e s  in  f a t  w e igh t  very  
o f t e n  r e s u l t  in  no r e a l  change in  t o t a l  body w e ig h t .  Of c o u r s e ,  
w eigh t  l o s s  in t h e s e  s u b j e c t s  would be d e s i r a b l e ,  bu t  w i th o u t  
l o n g e r  a n d / o r  more i n t e n s i v e  t r a i n i n g ,  a long  w i th  r e d u c t i o n  in 
c a l o r i c  i n t a k e ,  no s i g n i f i c a n t  w e ig h t  change would have been 
e x p e c te d .  The lo n g - t e rm  cum ula t ive  e f f e c t s  o f  e x e r c i s e  t r a i n i n g  
a r e  more im p o r ta n t  than  th e  s h o r t - t e r m  e f f e c t s  when body weigh t  
l o s s  i s  t h e  o b j e c t i v e  (Brownell ,  1982; Gwinup, 1975; Po l lock  e t  
a l . ,  1984).
The in c r e a s e s  in  p r e d i c t e d  max V02 in  bo th  t r a i n i n g  groups in 
Study Three were s i g n i f i c a n t  and were s i m i l a r ,  q u a n t i t a t i v e l y ,  t o  
t h e  change observed in  Study One (F ig u re  7 ) .  The da ta  a r e  in  good 
agreement w i th  p r e v io u s  s t u d i e s  done m os t ly  on Caucas ian 
p o p u la t io n s  in  w a lk i n g / jo g g i n g  t r a i n i n g  (Brownell e t  a l . ,  1972; 
D r inkwate r  e t  a l . ,  1975; Frey e t  a l . ,  1982; P r o f a n t  e t  a l . ,  1972; 
Upton e t  a l . ,  1984). A p p a re n t ly ,  in  a p e r io d  o f  10-12 weeks of  
a e ro b i c  t r a i n i n g  by w a l k i n g / j o g g i n g ,  one can e x p e c t  a 10-12% 
i n c r e a s e  in  p r e d i c t e d  max V02 . Vaccaro and C l in to n  (1981) 
r e p o r t e d  a 10% i n c r e a s e  in max V02 i n  c o l l e g e  women fo l lo w in g  10 
weeks o f  a e r o b i c  dance t r a i n i n g .  I t  would appea r  t h a t ,  from the  
p r e s e n t  d a t a  and from o t h e r  r e s e a r c h  f i n d i n g s ,  one can e x p ec t  
s i g n i f i c a n t  i n c r e a s e s  in  max V02 from a e r o b i c  dance t r a i n i n g ,  
s i m i l a r  in  magnitude t o  th o s e  found in  w a l k i n g / j o g g i n g ,  i f  t h e  
programs a r e  comparable in  te rms o f  o v e r lo a d  f a c t o r s .
As in  Study One and in  genera l  agreement w ith  t h e  l i t e r a t u r e
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on normotens ive  s u b j e c t s ,  DBP and SBP remained u n a f f e c t e d  by the  
a e ro b i c  t r a i n i n g  in  t h e  w a lk in g / jo g g in g  group,  but  the  ae ro b ic  
dance group had a s i g n i f i c a n t  i n c r e a s e  (5 mmHg) in r e s t i n g  SBP. 
This f i n d i n g  i s  c o n t r a r y  t o  o t h e r  r e p o r t s  in normal s u b j e c t s  with  
t r a i n i n g  (T ip ton ,  1984).  T ip ton  s t a t e s  t h a t  seldom w i l l  e x e r c i s e  
t r a i n i n g  r e s u l t  in  h ighe r  r e s t i n g  p r e s s u r e s ,  a l though  the  
p o s s i b i l i t y  i s  h ig h e r  when us ing  d i r e c t  methods.  However, i t  
should  be po in ted  o u t  t h a t  a l though  SBP in c re a s e d  in  th e  ae ro b ic  
dance group ,  th e  p o s t t e s t  va lue  o f  117.1 mmHg was s t i l l  well 
w i th i n  normal accep ted  r anges .  Also ,  t h e  s tudy  was unable to  
c o n t ro l  phys ica l  a c t i v i t y  p o s s i b l y  performed p r i o r  t o  t e s t i n g .
The o v e ra l l  f i n d i n g s  in  Study Three a r e  consonan t  with  those  
o f  Study One. That  i s ,  a e ro b ic  t r a i n i n g  w i l l  r e s u l t  in  Black 
women e x p e r i e n c in g  ga in s  in  a e ro b i c  power and lo s s e s  in  body f a t ,  
with  no c o n s i s t e n c y  in  f i n d i n g s  on HR and BP measures taken  a t  
r e s t .  There i s  a t r e n d  toward l o s s  of  body w e igh t ,  bu t  changes 
a r e  small and n o t  always p r e d i c t a b l e .  F i n a l l y ,  under the  
c o n d i t i o n s  o f  t h e s e  s t u d i e s ,  f o r  Black women, when t r a i n i n g  
s t r e s s e s  a r e  c o n t r o l l e d  and e q u i v a l e n t ,  one can expec t  s i m i l a r  
a d a p t a t i o n s  from a e ro b i c  dance and from w alk in g / jo g g in g  t r a i n i n g  
regimens .
Study 4
This s tudy  was des igned  t o  i n v e s t i g a t e  th e  e f f e c t s  o f  10 
weeks o f  d e t r a i n i n g  a f t e r  12 weeks o f  a e ro b ic  t r a i n i n g  by w a lk ing /  
jogg ing  and a e ro b i c  danc ing .  Data were pooled from both groups ,
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30 females  who had completed Study Three be ing  r e t e s t e d  10 weeks 
a f t e r  comple t ion  o f  t h e i r  r e s p e c t i v e  t r a i n i n g  programs.  No 
s p e c i f i c  i n s t r u c t i o n s  o r  recommendations conce rn ing  e x e r c i s e  o r  
d i e t a r y  l i f e s t y l e s  had been g iven  to  th e  s u b j e c t s  a f t e r  p o s t ­
t r a i n i n g  e f f e c t s  a t  th e  end o f  Study Three .
S t u d ie s  on d e t r a i n i n g  a r e  summarized in  Table  6.  Because the  
focus  o f  t h i s  s tudy  was on midd le -aged  women, only  s t u d i e s  about  
female  s u b j e c t s  were i n c lu d e d  in  t h e  T ab le .  D e t r a i n in g  da ta  
conce rn ing  women a r e  very  l i m i t e d .  As in  Study Two, no 
s i g n i f i c a n t  d e t r a i n i n g  e f f e c t s  o c c u r re d  in body w e ig h t ,  HR, SBP o r  
DBP (Table 7 ) .  However, in  c o n t r a s t  t o  t h e  r e s u l t s  o f  Study Two 
in  which th e  sum o f  s k i n f o l d s  i n c r e a s e d  10% between th e  p o s t t e s t  
and t h e  p o s t  d e t r a i n i n g  t e s t ,  no s i g n i f i c a n t  changes  o c c u r re d  in  
s k i n f o l d  t h i c k n e s s e s  in  Study Four (F ig u re  8 ) .  Cunningham and 
H i l l  (1975) r e p o r t e d  a 9% i n c r e a s e  in  th e  sum o f  4 s k i n f o l d s  a f t e r  
a y e a r  o f  d e t r a i n i n g  in  4 s e d e n t a r y  fem a le s .  In Study Two, 
h o l id a y s  and d i e t  may have been c o n t r i b u t i n g  f a c t o r s  f o r  t h e  
i n c r e a s e  in  f a t .  The r e s u l t s  o f  t h e s e  f i n d i n g s  m e r i t  a d d i t i o n a l  
r e s e a r c h  about  d i e t  and body com posi t ion  and t r a i n i n g / d e t r a i n i n g .
The s i g n i f i c a n t  l o s s  in p r e d i c t e d  max V02 (30 .3  ml*kg*min t o  
27 .7  ml*kg*min) fo l l o w in g  10 weeks o f  d e t r a i n i n g  i s  s u p p o r ted  by 
o t h e r  r e s e a r c h  (Table  6 ) .  The 9% d e c r e a s e  i s  l e s s  than  r e p o r t e d  
in  t h e  o t h e r  s t u d i e s ,  b u t  t h e  f a c t  t h a t  th e  s u b j e c t s  in  t h i s  s tudy  
were o l d e r ,  more s e d e n t a r y ,  l e s s  f i t  and more obese than  th e  
younger  s u b j e c t s  p robab ly  e x p l a i n s  some d i f f e r e n c e s  in  th e
Table 6 .
Summary o f  S tud ie s  About D e t ra in ing  in  Female Sub jec t s
Female S tud ie s D es c r ip t io n  Sum o f  S k in fo lds
% Change
Body Weight 
% Change
Pred.  max V02 
D if fe rence
Pred.  max V02 
% Change
Cunningham & H i l l  (1975) 4 fem ales ;  (mean age 31 y r s ) ;  
e x e rc i s e d  2 t imes  p e r  wk f o r  
9 wks; b i c y c l e  ergometer  a t  
3 work l e v e l s  up t o  80% max 
a e ro b i c  c a p a c i t y ;  e x e rc i s e d  
2 t imes  p e r  wk on own. Stopped 
e x e r c i s i n g  r e g u l a r l y  f o r  1 y r .
9% NS - 3 . 6 10
Drinkwater  & Horvath (1972) 7 female a t h l e t e s  (15-17 y r s ) ;  
d a i l y  t r a i n i n g  3-4  months; 
t e s t e d  1,  3 ,  5 ,  7 & 23 wks 
l a t e r .  D e t r a in in g  more p ro ­
nounced a f t e r  week 7.
no da ta 3 .0 -7 .4** 15
F r in g e r  & S t u l l  (1974) 42 c o l l e g e  women (17-32 y r s ) ;  
e x e r c i s e d  2 t imes  pe r  wk f o r  
10 wks on b i c y c l e  e rgomete r ;  
" a l l - o u t  e f f o r t " ;  5 wks o f  de­
t r a i n i n g  and 10 wks o f  d e t r a i n ­
ing  bu t  averaged a c ro s s  both 
groups.
no da ta NS - 6 . 9 16
Testerman -  Study Two 
( p r e s e n t  s tudy)
9 b lack  females  (mean age 3 9 . 0 ) ;  
w a lk / jog  3 t imes pe r  wk f o r  11 
wks a t  70-75% a g e -a d ju s te d  max 
HR; 15 wks o f  d e t r a i n i n g .
12% NS 0.7 NS
- f ^
' - j
Testerman -  Study Four 
( p r e s e n t  s tudy)
30 b lack  females  (mean age 39 .0)  
w a lk / jog  and a e ro b i c  dance f o r  
12 wks; 3 t imes per  wk a t  70-75% 
a g e -a d ju s te d  max HR; 10 wks of  
d e t r a i n i n g .
NS NS - 2 .6 9
NS = Not S i g n i f i c a n t ;  ** £<.01
Table 7
Study Four. P o s t t r a i n i n g  t o  P o s t  D e t r a i n i n g ,  With P r e t r a i n i n g  Data f o r  Reference  (n = 30)
V ar iab le P re ­ P o s t ­ Pos t Mean D i f fe re n c e s D i f fe re n c e s
t r a i n i n g t r a i n i n g D e t ra in in g (P os t  t o  P os t  D e t r a in in g ) %
Weight (kg) 76 .2 74.7 74 .4 - 0 .2 8 0.00
Sum o f  Sk in fo ld s 97.1 87 .4 87 .9 +0.45 0 .04
(mm)
Hear t  Rate (hpm) 86 .4 80 .9 83 .5 +2.63 3.00
S y s t o l i c  Blood 116.5 118.1 117.3 -0 .8 0 0.06
P res su re  (mmHg)
D i a s t o l i c  Blood 75.5 75 .3 76 .9 +0.55 0.07
P res su re  (mmHg)
Pred max V0, 27 .0 30 .3 27.7 - 2 . 6 9.00
(ml»kg*min)
.005 £ < .0 1 ; .025 £< .0 5
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(  I ) S t u d y  F o u r  
<2) Study Two
P r e t e s t P o s t t e s t
1 0  15
P o s t  D e t r a i n i n g
f i g u r e  8 .  S u m  o f  s k i n f o l d s  a c r o s s  t i m e  o f  t r a i n i n g  
a n d  d e t r a i n i n g .
<
N
<2 >
\ \ \ \ \ \
..............................................................................
< 1 ) S t u d y  F o u r  
( 2 )  S t u d y  Two
P r e t e s t P o s t t e s t
10  15
P o s t  D e t r a i n i n g
f i g u r e  9 .  P r e d i c t e d  m a n  U 0 2 a c r o s s  t i m e  o f  
t r a i n i n g  a n d  d e t r a i n i n g .
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f i n d i n g s .  Also ,  th e  r a t e  a t  which d e t r a i n i n g  i n i t i a l l y  occurs  may 
be s lower  in  sed en ta ry  s u b j e c t s  as  compared t o  w e l l - t r a i n e d  
a t h l e t e s .  Dr inkwater  and Horvath (1975) concluded t h a t  3 months 
o f  d e t r a i n i n g  had reduced th e  c a r d i o r e s p i r a t o r y  f i t n e s s  o f  female 
t r a c k  a t h l e t e s  t o  th e  l e v e l s  found in  n o n - a t h l e t i c  g i r l s  o f  the  
same age.  Cunningham and H i l l  (1975) re p o r te d  a 9% dec re ase  in 
max V02 in s e d e n ta ry  women a f t e r  1 y e a r  o f  d e t r a i n i n g .  The 
im por tan t  p o in t  r e s u l t i n g  from th e  f i n d i n g s  i s  t h a t  some a e ro b i c  
c a p a c i t y  was l o s t  dur ing the  d e t r a i n i n g  and,  in  some c a s e s ,  as  
q u ic k ly  as 10 t o  12 weeks.
The f i n d i n g s  o f  Study Four a r e  in  c o n t r a s t  to  t h e  f i n d i n g s  o f  
Study Two (F igure  9 ) .  P r e d ic t e d  max V02 was main ta ined  dur ing  the  
15 weeks o f  d e t r a i n i n g  in  Study Two. A c o n t r i b u t i n g  f a c t o r  may 
have been th e  w ea the r .  During Study Four the  wea the r  was much 
h o t t e r ,  more humid and more uncomfor tab le  as compared t o  the  
wea ther  du r ing  Study Two, in  which th e  w ea the r  was c o o l e r  and more 
conducive to  con t inued  w a lk in g / jo g g in g  a c t i v i t i e s  a f t e r  th e  
t r a i n i n g  p e r io d .  There i s  genera l  agreement t h a t  some measure o f  
f i t n e s s  i s  r e t a i n e d ,  but  t h a t  s u b j e c t s  probably  need a longe r  
t r a i n i n g  pe r iod  t o  in g r a i n  good h a b i t s  o r  t h a t  more a t t e n t i o n  must 
be given t o  m o t iv a t io n  a n d / o r  educa t ion  fo l low ing  c e s s a t i o n  of  
t r a i n i n g  to  make th e  e s t a b l i s h m e n t  o f  a more h e a l th y  l i f e s t y l e  
more p robab le .
Exerc ise  Adherence
The fo l low ing  reasons  were given  by th e  s u b j e c t s  who d id  not
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complete  t h e  v a r io u s  s t u d i e s :
1. The t ime o f  day was in c o n v e n ie n t .
2. T r a n s p o r t a t i o n  problems o cc u r r e d .
3.  There was la c k  o f  s u p p o r t  from fam i ly  and f r i e n d s .
4.  There was i n t e r f e r e n c e  by h e a l t h  problems.
5.  Vacat ion t ime caused c o n f l i c t .
6.  There was s imply  la ck  o f  m o t iv a t io n .
Among i n d i v i d u a l s  who v o l u n t a r i l y  e n t e r  a s u p e r v i s e d  e x e r c i s e  
program by s e l f - s e l e c t i o n ,  i t  i s  common t o  o bse rve  a 50% dropou t  
w i th i n  6 months {Dishman, 1982; Morgan, 1977).  S u b je c t s  in  t h i s  
s tu d y  ave raged  a 46% d ro p o u t .  O ld r id g e ,  Wicks, Hanley,  S u t to n  and 
Jones  (1978) r e p o r t e d  t h a t  th o s e  who drop o u t  o f  e x e r c i s e  programs 
have i n i t i a l l y  h i g h e r  CHD r i s k  p r o f i l e s .  S eve ra l  s t u d i e s  have 
shown an in v e r s e  r e l a t i o n s h i p  between a heavy o r  f a t  body 
composi t ion  and e x e r c i s e  (Brow nel l ,  1982; Dishman, 1981; Gwinup, 
1975).
Summary and Conclusion 
This  s e r i e s  o f  s t u d i e s  was under taken  t o  examine t h e  . 
r e sponses  o f  middle -aged  Black females  to  a e r o b i c  t r a i n i n g  and to  
subsequen t  d e t r a i n i n g .  P rev ious  s t u d i e s  on women have g e n e r a l l y  
ig no red  B la ck s ,  and d a t a  on d e t r a i n i n g  o f  females  a r e  s p a r s e .  
T ra i n in g  was by e i t h e r  w a lk i n g / jo g g i n g  o r  a e r o b i c  dance o v e r  11-12 
weeks and d e t r a i n i n g  p e r io d s  o f  10 and 15 weeks were u sed .  
P r o to c o l s  f o r  both  t r a i n i n g  media were i d e n t i c a l  in  terms o f
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warmup t im e ,  t ime and i n t e n s i t y  o f  t r a i n i n g  s t r e s s ,  and cooldown 
t ime .
The c a r d i o v a s c u l a r  measures o f  r e s t i n g  HR, SBP, and DBP as 
well as  body w eight  underwent almost  no changes from t r a i n i n g  
th rough th e  d e t r a i n i n g  p e r io d .  On th e  o t h e r  hand,  s k in f o ld  
t h i c k n e s s e s  were reduced from t r a i n i n g  and e i t h e r  s t a b i l i z e d  or  
r e tu rn e d  t o  p r e t a i n i n g  l e v e l s  fo l low ing  d e t r a i n i n g .  One o f  the 
presumed d i f f e r e n c e s  between Black and White a d u l t  women i s  the  
h ighe r  in c id en ce  o f  o b e s i t y  in  Blacks .  A p l a u s i b l e  reason f o r  
t h i s  i s  c e r t a i n l y  th e  high c a rb o h y d ra t e /h ig h  f a t  d i e t s  o f  Black 
women. Die t  was no t  c o n t r o l l e d  o r  s t u d i e d  in  t h i s  i n v e s t i g a t i o n .  
I t  i s  p o s s i b l e  t h a t  dur ing an e x e r c i s e  program, t h e  normal d i e t  
p a t t e r n s  may have changed t o  a more h e a l t h f u l  regimen due to  the  
m o t iv a t io n  i n s p i r e d  by th e  e x e r c i s e  program. Then, dur ing 
d e t r a i n i n g  th e  s u b j e c t s  r e tu rn e d  to  t h e i r  former  e a t i n g  p a t t e r n s .  
This  a rea  r e p r e s e n t s  a need f o r  f u r t h e r  s tu d y .  I t  a l s o  may be 
t h a t  s k i n f o l d  t h i c k n e s s e s  respond q u i t e  q u ic k ly  t o  e a t i n g  
p a t t e r n s .
P r e d ic t e d  max V02 , p o s s i b ly  th e  most im por tan t  measure of  
h e a l t h - r e l a t e d  f i t n e s s ,  i n c re a s e d  fo l low ing  t r a i n i n g  and was 
e i t h e r  m a in ta ined  o r  reduced fo l low ing  d e t r a i n i n g .  There was 
c o n s i s t e n c y  in th e  o v e ra l l  t r a i n i n g  e f f e c t  o f  w a lk ing / jogg ing  and 
a e ro b i c  danc ing .  Middle-aged Black women respond t o  a e ro b i c  
t r a i n i n g  in  a f a s h io n  s i m i l a r  to  t h a t  o f  o t h e r  women r e p o r te d  in 
p rev ious  s t u d i e s .  There was c o n s i s t e n c y  in  d e t r a i n i n g  in  t h a t
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on ly  p a r t  o f  th e  b e n e f i t  ga ined  th rough  t r a i n i n g  was m a in ta ined  in  
th e  p e r io d  t o  fo l l o w .  Aerobic  c a p a c i t y  was m a in ta ined  in one case  
and reduced back to  th e  p r e t r a i n i n g  l e v e l  in  th e  o t h e r .
Unless s t r u c t u r e d  f i t n e s s  programs can r e s u l t  in  l o n g e r -  
l a s t i n g  l i f e s t y l e  changes ,  they  w i l l  n o t  be b e n e f i c i a l .  
Apparen t ly  t h e r e  i s  a need f o r  more a t t e n t i o n  t o  e d u c a t io n  and 
m o t iv a t io n  a t  c e s s a t i o n  o f  t r a i n i n g .  In n o v a t iv e  and e f f e c t i v e  
programs a r e  needed f o r  a l l  p o p u la t io n  g ro u p s ,  e s p e c i a l l y  the  
poo r ,  t h e  l e s s  e d u c a te d ,  and th e  l e s s  advan taged .  C ons ide rab ly  
more o p p o r t u n i t i e s  and r e s e a r c h  need t o  be devo ted  t o  th e s e  
p o p u la t i o n  groups  who o f t e n t i m e s  a r e  f a r  l e s s  h e a l t h y ,  and whose 
economic s t a t u s  g e n e r a l l y  p r e v e n t s  t h e i r  p a r t i c i p a t i o n  in  t h e s e  
h e a l th - e n h a n c in g  a c t i v i t i e s .  Because e x e r c i s e  i s  one o f  t h e  
h e a l t h f u l  measures a v a i l a b l e  t o  women, i t  i s  recommended t h a t  
e f f o r t s  be made t o  p rov ide  in fo rm a t io n  about  e x e r c i s e  t r a i n i n g  and 
d e t r a i n i n g ,  body co m p o s i t io n ,  d i e t  and weigh t  c o n t r o l ,  and to  
p rov ide  e x e r c i s e  programs t h a t  a r e  a f f o r d a b l e ,  a c c e s s i b l e ,  and 
a p p e a l in g  t o  th o s e  women who need f i t n e s s  t h e  most .  F u r th e r  
r e s e a r c h  i s  needed in  eve ry  phase o f  t h e  h e a l t h  and f i t n e s s  needs 
o f  midd le -aged  women.
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